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‘THE ANDES OF THE NORTH-WEST ARGENTINE: A paper 
read at the Evening Meeting of the Society on 16 April 1934, by 
PROFESSOR EMMANUEL DE MARTONNE 


| Pane September, proceeding from Mendoza for a journey to Uspallata, 
in the Andes, I arrived after a rather rough drive through the wild gorge 
called “Quebrada de Toro,” at the top of the Paramillos, a high plateau near 
to 3000 metres. The ragged snow-capped peaks of the Cordillera de Tigre 
rose boldly to 5000-6000 metres above the desert landscape, with its occasional 
patches of dry grass and naked hills of yellow and pink rocks. Looking at the 
outcrops, I remarked some reddish places, and stopping I could easily identify 
remains of trees preserved in the sandstones. At this very place, as tells a 
modest plate with an inscription placed on a rock, Charles Darwin stopped 
a century ago, while he was crossing the mountains on horseback, and he 
noticed the fossil trees. I confess I was deeply impressed by this reminder, 
and I ask for permission to begin this lecture by a salute to the great British 
naturalist. 

Since the time of Charles Darwin’s journey much has changed: travelling 
in South America has become a good deal easier; you may cross the Andes 
not only on horseback in summer, but also by motor, if you are accustomed to 
the worst roads; you have the Transandine railway, operating once a week all 
the year round ; you can use the regular air service of the American Line. And 
I can say that every mode of travelling has its advantage, for I used them all, 
and some others, for my study of South American physiography. 

I am afraid this subject may be taken as a rather dry one, but it gives an 
opportunity of contemplating such picturesque landscapes that I hope you 
will not regret following me on the wild paths of north-western Argentina. 


J 


Geographical aspects 

Argentina is known as the country of the Pampas, that is to say, immense 
treeless plains; but it is also the country of high summits. ‘The Andes are 
among the boldest mountains on earth. It is on their crest (when there is a 
crest) that the frontier with Chile is established from north to south for more 
than 3000 kilometres. ‘lo the south, where the continent becomes narrower, 
the chain of the Andes is comparatively low and narrow, few summits rising 
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above 3000 metres (and being almost exclusively volcanoes). To the north, 
on the contrary, the chain becomes higher and larger, and although its greater 
height and its greater extent are encountered in Bolivia, you still find in north- 
western Argentina, near the Bolivian border, one of the most impressive 
blocks of mountains; for you have to ride, or to drive, or to fly, as you like, 
over 400 kilometres of high plateaux rising to 3600 metres, with peaks of 
6000 metres, in order to pass from Salta, near the border of the Chaco plain 
in Argentina, to Antofagasta on the Chilean shore of the Pacific. 

Now, if we go a little more to the south, as far as Cordoba, we see that the 
contact of the mountain with the eastern plains is not so well defined as near 
Salta. It seems as if the huge mass of the Andes would split into a series of 
small blocks, which become lower to the south and depart more and more from 
the trend of the high summits, while intermontane belts of plains appear, 
growing in extent to merge finally in the immense plain of the Pampas. What 
I shall call the Andes of north-western Argentine begin at the Bolivian 
frontier and extend as far to the south as these Subandine Sierras, that is to 
say, near to Cordoba. It is an extremely interesting country, not only for the 
geologist and the geographer, but for the historian or the sociologist, and even 
for the tourist. 

It is there that you reach the very heart of old Argentina. The peopling of 
the Pampa is a recent thing. Even in pre-Spanish times the open plains, with 
their rough climate, were without any permanent dwelling, while Indian 
tribes were numerous in the bolsons or intermontane basins of north-western 
Argentina. All the Indian antiquities you find in the beautiful Museum of 
La Plata come from the north-western provinces. It is also in Jujuy, Salta, 
and Catamarca that you can buy those brilliant-coloured carpets, these finely 
engraved bumbillas, and other nice things that Europeans like to take home. 

Anybody who has travelled through the Pampa understands why Buenos 
Aires was abandoned after its first foundation by the Spanish. The pampero 
is a terrible wind, which makes the thermometer drop 20° centigrade in a 
few hours. The bolsons of the north-western provinces are sheltered corners, 
a little hot and dry, but where the mountains give water for irrigation. The 
gardens of Salta, Tucuman, or Mendoza look little paradises, while in the 
parks of Buenos Aires, for the establishment of which millions have been 
spent, even eucalyptus trees do not grow well. 

Buenos Aires is the most stupendous city, for the brilliant aspect of its centre 
near the port, and the extraordinarily rapid growth of the lonely suburbs; 
there is nothing old in it, and even the historic Cabildo has been cut by the 
opening of the Diagonal Sud. You must go to Cordoba, Salta, and Jujuy if 
you want to see something of the old colonial architecture, houses with wooden 
columns at the corners, patios with flowers, churches with ornaments in Jesuit 
style. It is in a church of Jujuy that you can see the curious wood carving in 
which the angels, the saints, and even Christ have been represented by the 
naive sculptor with faces of Indian types. 

Any geographer travelling in that country cannot fail to be impressed by 
the boldness of the relief, which shows unusual aspects to the West-European 
scientist, by the violent contrasts of altitudes and the similarly violent contrasts 
of climates. Extremes of low and high, dry and wet, cold and hot so close 
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together that you can hardly imagine it. Erosion by rivers and weathering are 
working with energy such as is rarely experienced even in the Alps. But the 
most curious feature is the aridity of the mountains as a whole. 

I trust I do not promise too much if | say that I will introduce you to a 
country where some of the general rules of physical geography seem to be 
contradicted by nature; where you will see mountains which are drier than 
the surrounding plains, and where climbing brings one into relatively warmer 
and drier places. In the contemplation of this paradox we are confronted 
with a more general problem, covering most of western South America, which 
seems to be one of the most curious pieces of country on the face of the Earth, 
for it is the only continent where a track of deserts is able to cross diagonally a 
great chain of high mountains from border to border. 


Contrasts in the landscape 


One of the most interesting places to visit in north-western Argentina is 
the vicinity of Tucuman. Starting from Buenos Aires, you may notice that 
the true Pampa does not extend farther to the north than the latitude of 
Cordoba. The Monte is a sort of forest, thorny bushes or small trees with 
small or evergreen leaves, mixed with cactus and cereus, which cover most of 
the plain as far as Bolivia. On approaching Tucuman, cultivated fields and 
numerous villages are seen. This is the most important sugar-belt of Argentina, 
and the fine town of Tucuman would certainly not have such well-tended 
avenues and such beautiful gardens without the benefits of the sugar-cane in 
the preceding years. You will not be surprised to hear that there is at present 
a serious drop in these benefits. Some of the Ingentos, as they call the sugar 
factories, are closed, and the cultivation of the cane is replaced by that of 
vegetables for the great city of Buenos Aires, especially in the Falda, that is 
to say, the belt of alluvial fans at the very foot of the mountain which can be 
easily irrigated and where frost is practically unknown. I found there, near 
the little town of Concepcion, on the border of the splendid tropical forest of 
Alpachili, not only some German colonists, but a Frenchman, recently 
established and cultivating mostly potatoes. 

There are still many Ingenios at work, and the cane-fields extend as high as 
possible up the lower slopes of the mountain, which rise very abruptly, covered 
with a dense tropical forest. I must say that this is the most beautiful forest I 
have seen in tropical Argentina; it does indeed lack palm trees, but the great 
“Laurels” (Nectandra porphyria), some 100 feet high, are covered with 
creepers and epiphytes with red, violet, or yellow flowers. 

We see that contact of the mountain with the plain is affected by a humid 
belt where there are running rivers all the year. The total amount of rain is 
over 1200 millimetres, and irrigation is necessary only for a rapid growth of 
vegetables in the dry and rather mild winter season. It is the same all along the 
border, up to the Bolivian frontier. But the towns of Salta and Jujuy are in a 
more arid landscape than Tucuman, for they do not lie like the latter at the 
contact with the great plain but in mountain basins, 1200-1300 metres above 
the sea, west of such sub-Andine Sierras as the Sierra de Lumbrera or the 
Sierra de Metan, which are nearly as humid and densely wooded as the Sierra 
of Tucuman. 

















PUNOADIAOL UL SNIAII ESIUOD [DIZNYD PWIN[UoD O22) YytR 
*SOIDAAI] PO morf DUINSSE ULDIAYS adoys opsoddo ayy uO (UBYO | JO Yisou sap Ce) DADIL YE ADIU DADING AP OFGON| f{O IIDANI | 




















1UDY!) ap DAAIIS, OY] pud 
DULDID] FY AP VUNG AY} Uaaarjag (SAdjaut OOOE *I) J229] ,.VJasau,, ay) a2ogo Aayunos pordd) fo auuojsvpy ap sossafoag Kg yr1ayxS 





Wiz 
es 


~ Soha Mut: MS 
ae Se \ :- ", dA Be, 
\/ * 





‘ 


i>, 


re 








THE ANDES OF THE NORTH-WEST ARGENTINE 5 


The fact is that humidity is the privilege of a very narrow belt of front ranges. 
The mountain proper is dry if not desert. This is true of the whole of north- 
western Argentina, with the one exception of the sub-Andine Sierras. And 
the best place to get a strong impression of this contrast is Tucuman, for in 
no other place does the mountain rise so rapidly, reaching in a few kilometres 
to an altitude of nearly 5000 metres above the sea. This makes condensation 
more effective on the lower slopes and prevents every bit of humid air from 
touching the first depressions west of the high summits. Crossing by aeroplane 
above these bold mountains affords the best opportunity. I fear the photo- 
graphs I managed to take on this trip were not all of the best, but the impressions 
which the passage left on me are some of the most vivid which I have ever 
experienced as a traveller. 

As soon as we leave the ground, we have an interesting view of the system 
of agriculture of the sugar-belt, every Ingenio being the centre of a village. 
In a few minutes we are near the first ridge, the Sierra de San Xavier, covered 
with a luxuriant forest, and are now flying over its rounded top, where no 
forest is seen, but only gardens and bungalows. This is the summer resort of 
planters, and clearing has done something for the disappearance of the trees, 
but not all. Then I have been on foot over the ridge, where nothing grows but 
those patches of dry grass. 

The summits of the Cumbres Calchaquies and the high Aconquija are in 
full view. From 2000 up to 4000 and 5000 metres they are completely bare; 
outcropping rocks are seldom to be seen, and slopes ascending in ledges lead 
to rounded crests, where you hardly find in mid-winter (which is the dry 
season) any patches of snow. We should have to fly a little more to the south 
over the high Aconquija itself, to see the mountains carved in glacial amphi- 
theatres which bear névés if not small glaciers, as I was able to remark on a 
journey from Concepcion to Andalgala. 

The flight now brings us over the Tafi valley. It is a dry country, where 
agriculture is conducted with the help of irrigation, while the cattle spread 
over the grassy slopes. ‘These slopes look like immense talus of debris descend- 
ing from the top of the mountain. Only in few ravines can you see running 
water apparently fed by small snow patches. 

The valley ends in a large amphitheatre with slopes so graded that you 
would think you were flying over a plain. But this is a gap. Suddenly the 
ground breaks in precipitous slopes, and the view extends over the bolson 
of Santa Maria. We are flying over a true desert. Badlands, salt-grounds 
everywhere, and to the south the white belt of the “‘ campo de arenal ” (sand- 
dunes). 

It is hard to believe that this trip takes only an hour, even with a small 
aeroplane of low speed. There are certainly other places where great contrasts 
of climate and landscape may be observed by crossing a mountain. I remember 
the clouds hanging over the Bay of San Francisco, clinging to the western front 
of the Sierra Nevada of California, and the bright sunshine on the desert plains 
of the Great Basin. I have experienced too the heavy rains and the humid 
atmosphere of the coast of Asturia in northern Spain and the sunny steppe 
landscape of the plains of Leén and Old Castile. But in both cases, as in many 
similar, we start from the seaboard itself and we have to travel some 100 
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kilometres to find dryness in an enclosed depression; while in north-western 
Argentina we are far from the sea and are carried by a flight of only 100 kilo- 
metres from the dense tropical forest to the desert. But the most striking fact 
in this case is that dryness is not limited to some valley behind the humid front 
range; it is the whole of the mountain mass which is the domain of aridity. As 
you penetrate it, ascending by the wild quebradas, you see a more and more 
brilliant sun, and more and more desert landscapes. 

In the little town of Jujuy or in the city of Salta, for example, you are in an 
intermontane basin, but not far from the humid border. While torrential 
rains pour for months during the summer, the sky remains blue for long 
months in the winter; but sometimes the clouds override the front range and 
proceed as if they would catch the high Sierras, that ordinarily rise with their 
bare rounded slopes so monotonous and so sunbeaten that they seem to float 
like a dream above the whole landscape. Such clouds however must not 
prevent you from starting for a trip in the mountains. Going up a few kilo- 
metres you get the sun, and the temperature seems to rise as you are ascending. 
Walking on the stony slopes, among the big Cereus, which are called “‘Cardon,” 
in the midday is a rather hot experience; but the best zone to be sunbaked is 
between 2500 and 3000 metres. Only in the main valleys can you see water 
flowing in the midst of a vast plain of boulders, and in many places white 
patches of salt-ground are shining. 

As you go farther up to 3500-4000 metres the Cereus become smaller and 
smaller, and finally disappear. A dry steppe of hard bushes, leaving more 
and more bare ground, extends on the slopes. We are in the Puma de Atacama, 
a rolling upland of some 3500 metres mean elevation, mainly composed of 
old rocks (palaeozoic and even crystalline) with lava flows and volcanoes rising 
to 5000 metres. You encounter the last stream near San Antonio, at a height 
of 3800 metres. It is fed by hot springs, but gets lost some miles away. Even 
the valleys disappear, and between the heights of the land are enclosed basins 
(the bolsons). Immense slopes of stony soil descending from the summits 
lead to the flat centre, the Salar, a plain of salt loam, sometimes white and hard, 
sometimes brownish-red and looking as if ploughed. One hardly understands 
why a railway should be built to reach this wild region as far as San Antonio 
de los Cobres. The capital of the Territorio de los Andes is a most lonely place 
at 3800 metres, where life awakes only on the arrival of the weekly train. 
Mining people, hunters and guards, mostly Indians or half-breeds, but 
Europeans also, meet at the Bazar, where you can buy many things and have a 
good drink, and hear curious stories of pioneer life in the Puna. 

Driving farther away you will see rather primitive mines of copper with 
some silver and gold and the exploitation of the borate salts in the great Salars 
that extend over hundreds of square miles. The more you go to the west 
approaching the Chilean frontier, the more arid and desert grows the landscape. 

Now it is clear that the Andes of north-western Argentina are a huge block 
of mountains, which, instead of being more humid than the plains, as is the 
rule, are much drier. Meteorological statistics enable us to draw a cross- 
section (Fig. 2) of the amount of rain which, instead of running parallel to the 
section of the relief, runs mostly inverse to it. But the curious landscapes 
of north-western Argentina are not only due to an abnormal distribution cf 
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humidity, and the physiographer cannot fail to consider the work of tectonic 
process which is responsible for the general features of the relief, as well as the 
sculpture and degradation by erosion. 

Turning to the last subject, we are again faced with unusual facts. It is not 
in the humid front ranges that the mountains seem to be more strongly 
attacked, that the slopes are more rapidly carved, that more debris is carried 
down to the valley bottoms, but in the intermontane drier basins, as the plain 
of Salta, and farther up in the region of the wild quebradas where we 
noticed the increasing aridity, between 1500 and 3000 metres. I know that 
bare and dry soil is more exposed to weathering and torrential action. I have 
seen the Badlands of the western United States, as well as the terrible torrents 
of Ubaye in the Alps of Southern France; I travelled through the high plateaux 
of Algeria and the border of Sahara; but I did not expect what my eyes have 
seen while visiting the qguebradas north and west from Jujuy and Salta. This 
is the land of bare strongly dissected slopes, with rock pinnacles and organ- 
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like cliffs, the varied colours of which, white and brown, red and violet and 
green, are vivified by the dryness of the atmosphere. 

From every ravine pours a stream of pebbles and boulders which spreads 
in an alluvial fan with a slope of 15 degrees. Every tributary valley terminates 
with such a fan, ten times as large as you would expect from the catchment 
area. The main river cuts into the front of these fans producing cliffs 30 to 50 
metres high. Ravines are carved in them, and from each pours a new stream of 
boulders, making a new fan. Many times I saw three formations of fans 
imbedded one in another. Sometimes the last was growing so rapidly that 
the remnants of older dissected fans were drowned. 

‘The most conspicuous case is that of the Volcan, which blocks the Quebrada 
de Huamaca. Going up from Jujuy, you see the huge mass of this fan rising 
so high above the valley bottom that you think you are approaching a mountain 
pass. On the other side remnants of a lake are evident, a true plain of com- 
paratively fine alluvial deposits with swamps and meadows and fields which 
do not need irrigation. The river has cut a deep wild gorge, biting even into 
the rock of the left valley slope. The name of Volcan may be due to the fact 
that the whole mass of the fan moves like a lava-flow after heavy rain in the 
summer. 
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At the mouth of every great valley entering an intermontane basin, like the 
plain of Jujuy or Salta, there is a staircase of four or five terraces, the highest 
of which are the remnants of alluvial fans standing some 200 metres above the 
river. The lower terraces can be traced farther up into the quebradas, ascend- 
ing with a slope of 2 to 3 per cent. But as a rule the bottom of every valley is a 
large plain of boulders, sometimes a kilometre broad, ascending rapidly. It is 
evident that every stream is overloaded with debris coming from the slopes 
and from the tributary valleys. You may see at a confluence rock islands rising 
abruptly from the alluvial plain which means the burying of a crest formerly 
sculptured by erosion. 

It is rare indeed to see such a severe conflict of degradation and aggradation. 
The more violent the erosion on the slope, the more rapid is the accumulation 
on the valley bottom; but as the alluvial fill grows, drowning the relief, erosion 
has again the advantage. Everything tells a long story of alternating decay 
and accentuation of the relief. Slight changes in the climate may be responsible 
for the building of the superposed fans, but to understand the staircase of 
terraces and the old dissected fans at the mouth of the main valleys we must 
look farther back into the past, several thousand years ago, in the quaternary 
times, when small glaciers were formed on the summits of Aconquija and even 
on some heights of the southern border of the Puna such as the Nevado de 
Acay, where I observed glacial cirques. 

Even such changes of climate are not sufficient to account for the extra- 
ordinary thickness of old alluvial filling which is encountered in many places, 
and it is necessary to think of crustal movements. Ascending on to the slopes 
of the upper valley of Toro, en route for the Puna, one can easily estimate the 
thickness of the detrital beds which exceed 1000 metres. It is only at the 
altitude of 2900 metres that you emerge definitively from the labyrinth of wild 
ravines and crumbling crests, all carved in the layers of boulders, gravels, and 
sands, arriving at a sort of vast terrace, which is properly called meseta. Nobody 
would imagine that the whole detrital deposit was formed in quaternary 
times ; there is certainly much of Pliocene, if not of older ages. In some places 
the beds appear tilted. Even near the valley bottom there are ridges of upturned 
sandstones or conglomerates, the pebbles of which are as fresh as those of the 
alluvial fans. 

An extremely interesting point of view is found a little above the meseta from 
which I got rather poor photographs and a better sketch (facing p. 5). One 
sees how the detrital beds extend between the western front of the Sierra de 
Chani and the eastern border of the Puna, being slightly bent in the form of a 
syncline. This is an old tertiary bolson, incorporated in the mountain by the 
growth of the Andes and dissected by erosion. The physiographer remarks a 
true cuesta facing the Sierra de Chafi with consequent valleys and a subsequent 
depression; and all these forms of erosion, developed under more humid 
climatic conditions, appear half drowned in the flow of detrital material which 
is now continuously descending from the Sierra, spreading all over the subse- 
quent depression and breaking through the gates of the consequent valleys 
down to the main valley bottom. 

Now these remarkable features are not a local case; the torrential zone of the 
quebradas, described in the vicinity of Salta and Jujuy, may be found also as 











THE ANDES OF THE NORTH-WEST ARGENTINE 9 


far as San Juan de Mendoza. If time allowed I could show many pictures of 
the same facts. I will only remind you of these Cerros made of almost vertical 
beds of coarse conglomerates, half drowned in the slope of coalescent fans 
which descend from the front-range as the Cerro de la Gloria itself in 
Mendoza, and of the intermontane basin of Uspallata with its staircase of 
terraces and its upturned beds of tertiary conglomerates overriden by 
mesozoic strata. 

The story of the Andes of north-western Argentina is that of a mountain 
which seems to have been demolished while it was growing and is formed for 
a great part by its own debris. And this story could be traced all through 
tertiary times, probably as far as the cretaceous itself; for the front ranges 
or sub-Andine Sierras which block the basins of Salta and Jujuy are mainly 
formed of cretaceous strata of detrital origin. 

Such a geological story involves not only changes in climate, with alter- 
nating humidity and dryness, but repeated phases of tectonic disturbance, 
which may have prevented a good organization of hydrography. The fact is 
that the investigations of geologists of the Direccion de Minas in Buenos Aires 
lead to the conclusion that tilting and arching of blocks and downwarping of 
basins played the greatest role in the making of the Andes in tertiary, con- 
tinuing probably even in quaternary times, particularly in that north-western 
corner of Argentina where all geological zones which constitute the large belt 
of the Andes of Bolivia successively disappear. First the sub-Andine folds 
of cretaceous sandstones fade away; then the Cordillera Oriental (Cordillera 
Real of Bolivia) formed of strongly folded palaeozoic, of which the Nevado de 
Chani and the Aconquija are the last outliers, then the block of the Puna which 
is the southern extremity of the Bolivian Altiplanicie, and last of all the Pre- 
cordillera of San Juan, mainly formed of palaeozoic with continental beds of 
Gondwana and old eruptives. To the south of Mendoza nothing remains but 
the Cordillera occidental, the only zone which reminds us of the alpine moun- 
tains of Europe, being formed of strongly folded marine mesozoic strata, but 
with such important series of volcanic rocks that the physiography is very 
different from that of the Alps. 

Such a dissociation of a complex system of mountains cannot be produced 
at once. There has been repeated tilting and downwarping of blocks. This 
affords the best opportunity for rejuvenated local erosion and for localaccumu- 
lation, preventing the organization of the drainage even where climate would 
not make it completely impossible. But the lack of sufficient rain still appears 
as the main fact that controls the physiography ; and while it is good to think 
of the antiquity of dryness and the geological conditions correlated with it, we 
have to deal more especially with the present. 


Areism 


Now what we actually observe can be summarized as follows: Crossing from 
east to west we meet, after the humid front range, a zone of particularly violent 
erosion and powerful accumulation, where more debris is coming down the 
slopes than the streams flowing in the quebradas can carry to the plains; and 
later, in the Puna and its southern border, a zone where there are no streams 
and no valleys, but enclosed basins with Salars. North-western Argentina is 
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one of these regions from which no water reaches the ocean and no debris is 
carried as far as the seashore. 

I confess that this is the very reason why I was so anxious to visit it. I had 
already seen similar countries—Mexico and the western United States, 
Algeria, Morocco, Egypt. Some geographers who are present may remember 
that I presented to the International Congress of Geography in Cairo a world 
map, produced with the assistance of L. Aufrére, showing the extent of the 
regions which I called endoreic in general, and particularly areic when the 
climate prevents any through-flowing stream. The same colleagues know 
that the map was improved as much as possible when it was distributed on the 
occasion of the International Geographical Congress in Cambridge, as a 
special publication of the International Geographical Union, when Sir Charles 
Close was acting as Secretary of the organization. 

One of the interesting features shown by this map was the great extent of 
endoreic and even areic regions, a much greater one than was expected. It was 
pointed out that these regions are ordinarily disposed in belts, according to the 
zones of climates; that the tropical belt, which is the most developed, begins 
on the western shore of each continental mass, extending more or less to the 
east, while the less developed belt of the temperate zone is found only in the 
interior ; that both belts may be in contact in the centre of a great continent, as 
is seen in Eurasia; but that the general trend of the areic zones remains from 
west to east, and that it never crosses from ocean to ocean. To this general 
rule there is only one exception, and that is found in South America, where 
the areic belt runs along the meridian, beginning near the Equator, crossing 
diagonally the whole continent from Pacific to Atlantic, and crossing in the 
same way, without any respect to the relief, this huge track of mountains 
which is called the Andes. And this extraordinary cross-line occurs in north- 
western Argentina. (See Fig. 3.) 

But these conclusions were derived only from the study of existing maps 
and rather poor maps, I must say. You will understand that I could not miss 
the first opportunity of testing them in the country. I had to cover as much 
ground as possible ina short time, using every mode of locomotion. The auto- 
mobile, on what is called a road in north-western Argentina, proved the most 
tiring, and I took much advantage of the aeroplane. Now I can say I have seen 
with my own eyes and IJ am able to trace more exactly on a map of larger scale 
the dry belt crossing from the Chilean shore of the Pacific to the great plain 
of Argentina, from which it continues to the south as far as the Atlantic in 
Patagonia. 

It seems hardly necessary to remind you of the desert character of northern 
Chile, where I had a very interesting flight over the nitrate belt, starting from 
Antofagasta. But I insist on the complete aridity of the western Cordillera, 
where volcanic summits like Llullaillaco, rising to 6600 metres at the frontier 
with Argentina, hardly show any patches of snow. We have seen what is the 
Puna de Atacama, and I have shown enough pictures of the torrential zones of 
the guebradas. You remember that a narrow belt of forest extends in the front 
ranges bordering the Chaco plain. But to the south of ‘Tucuman, even this 
humid zone disappears, while the high crest of Aconquija merges into low 
summits, which finally are lost in the plains. A large gap of dry ground with 
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salt soil (the Salinas grandes) must be crossed to reach the highest of the 
Pampean Sierras, the Sierra de Cordoba. 

A few pictures will be sufficient to show that this massif, although so much 
celebrated in Argentina, actually marks a corner of the dry belt. To the 
citizens of Buenos Aires, who do not know anything but the Pampa, the sur- 
roundings of Cordoba may appear as the most pleasant and refreshing place, 
with so many summer resorts and beautiful irrigated gardens ; but on the front 
range itself (the Sierra Chica) you do not find anything like the luxuriant forest 
of Tucuman, only the thorny bushes of the Monte with cereus and cactus ; and 
as soon as you enter the Sierra Grande all trees disappear and the granite 
plateau of the Pampa de Achala recalls the border of the Puna de Atacama. 

West and north-west of the Sierra de Cordoba dryness prevails throughout. 
This is the region of low half-enclosed bolsons and high block mountains, 
where the strong cohesion of all the structural zones, which make the greatness 
of the Andes, is lost, as was previously shown. And while the Nevados afford 
some water for irrigation, thus enabling the development of small centres on 
the border of each dolson, not a single stream can be formed and everywhere 
appear Salinas and Medanos. We understand how the dry belt terminates 
the cross-line of the Andes arriving at the eastern plains. 

The fact is exactly corroborated by the map of what I called the Index of 
Aridity (which is a function cf temperature and precipitation). By plotting all 
the available meteorological records in Argentina, Chile, and Peru, I got a 
very interesting map of this climatological Index. 'The lowest values actually 
cross the Andes from Antofagasta to Catamarca. (See Fig. 4.) 

To the north of this line a narrow humid fringe is found in the eastern front 
range; it grows larger and larger as it approaches the Equator, but the whole 
mass of the mountain still remains arid in Peru. To the south of this line the 
conditions are exactly inverse. The greatest aridity is found in the front range 
of the Pre-cordillera of San Juan, while the Chilean front can no longer be 
considered as dry at the latitude of Santiago, and becomes more and more 
humid going farther to the south. 

Anybody who crosses by the Transandine railway from Mendoza to Santiago 
or Valparaiso cannot fail to remark the strong contrast, which is more accentu- 
ated in winter. The first snow is encountered near Puente del Inca, on the 
upper Rio Mendoza above 2600 metres, where an hotel has been built for 
winter sport. The pass itself at 3200 metres is completely blocked, and the 
train runs in long sheds before entering the tunnel. The rapid descent on the 
Chilean slope recalls alpine scenery: hanging valleys buried in snow which 
hardly allows a view of the glaciers, repeated steps in the valley and wild gorges 
cut in rock-bars; the last snow-patch is found on the valley bottom near Rio 
Branco at 1500 metres. 

I think it is clear why the Andes of north-western Argentina are a dry range, 
the only one in the world where dryness prevails from border to border. The 
diagonal of aridity is found near the tropic, where dryness is common on the 
western shore of each continent, and it reaches the eastern plains at the place 
where the humid belt of the eastern ranges disappears, while the western front 
is not yet exposed to the moisture-laden westerlies. 

This is not only a very peculiar physical feature ; it may be quoted as interest- 
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ing even for the economist and the historian. It is amazing to hear of the ancient 
commercial relations between northern Chile and the towns of north-western 
Argentina. Caravans of mules and large herds of cattle used to cross 400 
kilometres of high mountains from Salta to Antofagasta. Nobody would have 
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Fig. 4. Index of Aridity, northern Argentine 


thought of such a journey if dryness had not prevented snow cover. It is for 
the purpose of continuing this tradition that a railway is being built at great 
expense, starting from Rosario de Lerma, near Salta, and at present reaching 
only San Antonio de los Cobres, in the high Puna de Atacama. Between 
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Mendoza and Santiago crossing is much easier, for the mountain is narrower 
and the snow accumulated by winter storms on the Chilean slopes melts away 
in the dry summer. This helps one to understand how the plains of Mendoza 
were a part of the Chilean province before the independence, and how the 
first Transandine railway was completed here many years ago. 

I said at the beginning of this lecture that I was going to speak of a picturesque 
but rather dry region. North-western Argentina is indeed a realm of dryness, 
so I shall be the more pleased if you have found that the subject, for geographers 
at any rate, has not proved too dry. 


DISCUSSION 


Before the paper the PREsIDENT (Major-General Sir Percy Cox) said: The 
title of the paper this evening is ‘““The Andes of the North-West Argentine.” 
The Andes continue from north to south right down the western fringe of the 
western hinterland of South America on either side of the Equator. They 
naturally afford innumerable interesting problems of geography, and especially 
of physical geography. To-night we are to hear a paper on a special branch of 
physical geography of which the lecturer has made a special study. Professor 
de Martonne is an extremely eminent French geographer, probably one of the 
most eminent of his generation. We are most fortunate in having been able to 
induce him to come over to us for a night to read his paper, exceedingly busy as 
he is in various directions in which he is interested and problems on which he 
is at work, so that it is very difficult for him to find time to leave Paris. His 
present position is that of Professor of Geography at the Sorbonne and Director 
of the Geographical Institute of the University of Paris. He is also General 
Secretary of the International Geographical Union which will assemble next 
autumn in Warsaw. Some of us, I hope, will meet him again there. 

In his studies of physical geography Professor de Martonne has specially 
devoted his attention to the drainage of rivers after they leave the watershed, 
especially rivers that either peter out before they reach the sea, or drain into 
internal lakes, or simply disappear in the soil. In the course of these studies he 
realized that the region of which he is going to speak to-night, the north-west 
corner of the Argentine, was likely to provide him with very interesting material 
to work upon. I now call upon Professor de Martonne to read his paper. 


Professor de Martonne then read the paper printed above, and a discussion 
followed. 

The PrEsIDENT: Lord Conway, as you know, climbed in the Andes in years 
past, and is one of the few present who know the region in question. I hope he 
will address us. 

Lord Conway: It is not that I have nothing to say about the Andes. The 
trouble is that I have too much to say and I do not know exactly what would be 
apropos at the present moment. I have not studied the science of the climate of 
the Andes. As a traveller I was purely concerned with ascertaining the geo- 
graphical form of the surface of the land and deciding the relation between 
mountains one passed in the plains and those one came up against later. But 
as I look back to the period of that journey, now thirty-four years ago, there are 
certain pictures that arise in my memory as characteristic of other scenes: there 
are certain strongly characteristic views. Apart from the snow mountains, the 
climate and so on, which are much the same whether in the Himalayas, the 
Andes, or the Alps, there was a region through which I passed in Southern Peru 
and Northern Chile which struck me as one of the most astounding looking 
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places in the world. I have never seen anything like it. At one time I was much 
interested in astronomy and used to look through a large telescope turned on to 
the surface of the moon. Thus I became familiar with the lunar landscape, with 
Copernicus and all its peaks. ‘The piece of South America to which I am referring 
was like a piece of the lunar landscape—like nothing one had seen in the world. 
I refer to the Puna of Atacama. I love all deserts. I love the Sahara; the deserts 
of South America; the deserts of India. Every desert I have ever been in I have 
loved, but the desert of Atacama is something more astonishing than any other 
desert I have visited. I only spent three days there. The railroad passed near 
it, and I did not have time to make any elaborate examination of it, but every 
moment of the time that marvellous country was within my view it seemed 
to me it became more and more extraordinary. There were lakes, but they 
were dry—they were white like snow. There were salt lakes, dry, uninhabited, 
un-useful. There were mountain cliffs of every kind of colour—brilliant green 
and blue, yellow and red; stratified, incredible colours. And then there would 
be a rare stream flowing from I don’t know whence to I don’t know whither, 
flowing over one of the white lakes; perhaps a blood-red stream flowing over 
a snow-white lake; and close by there would be a stream of lava, a stream not 
recently poured forth: it might have been any age, but it lay on this dry desert 
land as though it had been recently poured out on it. It appeared to be fresh 
and soft until you came up against it and discovered it to be hard rock. All 
kinds of strange and weird images rise in my memory which I cannot now 
describe and which belonged to that most marvellous region. Whether it is 
valuable or utterly valueless, I do not know; but I know this, that amongst 
the strange scenes there are in the world the scenery of the Puna of Atacama 
counts as one of the most striking and most wonderful. 

I think I have given you some idea of part of the region which has been 
described so minutely and so scientifically by our lecturer. I do not know that 
he will entirely agree with me. Possibly I was in some particular mood at the 
time of my travels in that Puna, but, undoubtedly, it was a most striking scene. 
Whatever changes may take place in that part of the world, I do not think any- 
thing will ever affect the Puna of Atacama very much. I shall be able to go there 
in years to come and find it much the same as in years gone by. 

The PRESIDENT: Colonel Crosthwait is one of the few who have also been to 
that region. I call upon him to say a few words. 

Colonel H. L. CrostHwait: I am afraid I have not been in the northern part 
of the cordillera of Los Andes which has been described by the lecturer most 
interestingly this evening. I have only been in the south Patagonian part, but 
in looking at his photographs I was struck by the contrast between what he saw 
and what we saw when down in the south. There we saw great plains of pampas 
covered with grass, extraordinarily long and very dry, but very nourishing. 
There were no aeroplanes or motors in those days. We travelled entirely on 
horseback with mule transport, and for every mule load there were always three 
animals. We carried no forage, but while one mule carried its load the other two 
ran along feeding on the way. The grass was so nourishing that the mules were 
able to keep up their condition on the march, without any appreciable halt. 
That is the difference that particularly struck me between the country I travelled 
over and that which Professor de Martonne has shown us. 

Then there was something peculiar about the Santa Cruz river. To the south 
of the river there were no armadillos; but on crossing to the north one finds 
them. It appears that the river has stopped the progress of the little animal: 
it is a good example of the spread of animal life being arrested by a natural 
feature. 
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We visited the famous Cave of the Mylodon, where the remains of the Giant 
Sloth were found. From the freshness of these remains it was thought that the 
animal might possibly not be extinct. So some enterprising newspaper got up 
an expedition, led by Mr. Hesketh Pritchard, to search for it in the recesses of 
Patagonia, but without any result. It certainly was remarkable how well pre- 
served the skin of the sloth was and what a quantity of it there was lying about 
in the cave. A model of this cave used to be in the South Kensington Museum. 

The PRESIDENT: Is there any one else who has experience of that country and 
would like to address us? No? In that case it remains for me to ask you to thank 
the lecturer. He has been describing to us a most unusual piece of country, 
terribly inhospitable to look at on the screen. I am afraid it will be some years 
before photography can reproduce the colours that Lord Conway was so 
impressed with in those landscapes. The fields of giant cacti were especially 
interesting. You will realize that only intense enthusiasm could have induced 
Professor de Martonne, ordinarily working fourteen hours a day in Europe at 
his profession, to make that journey to the Andes to verify his belief that certain 
problems with which his studies confronted him would be found well repre- 
sented there. His achievement in diagnosing and proving on the ground the 
existence of that dry belt running diagonally from north-west to south-east 
right across the mountain range was a truly remarkable one. I should imagine 
that as a feature of physical geography the phenomenon is probably unique. 

I do not feel able, and I doubt if we here who are plain geographers are able, 
to go deeply to-night into the scientific aspects of the problems on which Pro- 
fessor de Martonne has discoursed to us and of which that region presents so 
many examples. He has made them his own special study and we are fortunate 
in having heard him to-night explain the satisfactory way in which his theories 
have worked out in practice in the Andes. I will now ask you to join with me 
in thanking him very much for coming over to England to read his paper to us 
and in expressing the hope that he will have equal success in the further researches 
in physical geography on which he is engaged. 











THE BAZARS OF 'TANGUT AND 'THE 'TRADE-ROUTES 
OF DZUNGARIA: The fifth Asia Lecture, read at the Evening 
Meeting of the Society 19 March 1934, by 


MILDRED CABLE 


I HAVE not any pretensions to technical knowledge, either archaeological, 
ethnological, or geographical, but it has been my lot to live for many years 
among the bazars of 'Tangut and so to travel the trade-routes of Dzungaria 
that the highways of Central Asia have become more familiar than those of my 
own land, and jostling the peoples of the East more natural to me than the 
conventional intercourse of Western lands. In 1901 China became the land 
of my adoption, and she has nursed me in her grim bosom ever since. 

The Kingdom of 'Tangut covered the fertile band between the mountain 
fastnesses of ‘Tibet and the arid wastes of Mongolia. When Marco Polo 
reached Tunhwang he found himself within its borders, and, later on, after his 
residence in Kanchow, when he proceeded up the Edzingol towards the Court 
of the Great Khan, he was still within its western frontier. Its language was 
one of the six tongues in which the decrees of Kublai were issued. 

The derivation of the word Tangut is not very clear, but there is fairly 
good evidence that it is derived from the word which means Iron Pot. In 
early days the people of Tangut in the vicinity of Chihkin were ironworkers, 
and they made a model in iron of the mountain from which they drew the ore. 
This product of the craftsman’s art was called the Iron Pot, and gradually the 
whole nation adopted the name. To this day the Tibetan tribe on the Tangut 
border uses a hat with a tall crown surrounded by a red fringe, which might 
be said to resemble a pot standing on the fire and licked by the flames, 

The principal portion of ‘Tangut was the band of irrigated land between the 
mountains of ‘Tibet and the sands of Mongolia. The melting snows of the 
Tibetan Alps water it, and have made of it a very fertile area. For this reason 
it was coveted by the agricultural Chinese and was finally wrested by them from 
more primitive peoples. It then became the corridor through which China’s 
sons passed to the great colony of Turkistan. By them it is now referred to as 
the Great North-West, and the territory beyond the town of Suchow is 
always spoken of as Kow-Wai, ‘outside the mouth.”” The old cities of Tangut 
remain, and as soon as the traveller has passed the town of Shantan he realizes 
that, leaving compact and sophisticated China behind, he is setting out into a 
succession of towns, each one of which is an oasis of the desert. Kanchow and 
Suchow are the two main centres, and their combined names Kan and Su have 
given its name to the whole province, Kansu. 

It is within the district of Kanchow that the gicat Black River dashes out 
through a gorge in the Richthofen Range and spreads itself across the plain. 
Having watered Kanchow, it rushes on to create the oasis of Kaotai, then turns 
direct north into Mongolia, changing its name to that of Edsin Gol. The 
enchanted forests on its banks owe their beauty to its flow. ‘Then, suddenly, 
it ceases to function and finds a grave in the twin salt-lakes of Gashun Nor and 
Sogo Nor. During the past years I have travelled along the banks of the 
Black River from the Richthofen Range to its sandy tomb. At different times 
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and in different places it has been both a joy and a terror to me. On a burning 
summer day, in the Tibetan gorge, its spray was a delight and a refreshment. 
Among the Kanchow farmsteads its mile-wide ford was a terror, and in 
Mongolia, beyond Eyelash Oasis (Maomu), its treacherous quicksands nearly 
cost me my life. 

Kanchow itself is a beautiful town, situated in an area of extreme fertility. 
Its arable land is but a thin crust covering underground lakes, in which the 
melting snows collect. In winter the ground is firm, but with the spring thaw 
sets in, the crust quakes, and the water from below oozes out. The very streets 
of the town give out water like a sponge. When a cart is driven through them 
the inexperienced traveller, seeing his animals’ terror of the quaking soil, fears 
lest the crust should break and swallow both horse and rider in the bog. This 
however never happens, and the agriculturalist sees with delight his fields 
filling up with the water in which he can sow an abundance of rice. The old 
nickname for Kanchow is “The City of more gods than men,” and truly no 
one has ever been able to count its shrines. Its largest temple holds a colossal 
Sleeping Buddha, reclining in a long low building, to the back of which there 
stood a Buddhist stupa in Indian style, the first I met on my journey north- 
west. Since then an earthquake has played havoc in this area, and together 
with the two-thousand-year-old pagodas of a neighbouring city, the stupa of 
Kanchow has been destroyed. 

The recumbent figure is one of the three gigantic idols of this part of Asia. 
The Striding Buddha of Tibet, the Sitting Buddha of Pinchow, and the 
Sleeping Buddha of Kanchow, are all three objects of reverence to the lama 
pilgrims of the north-west. Tradition declares that some day the Striding 
Buddha will step forward, walk to Kanchow, rouse his sleeping brother, and 
the two will proceed to Pinchow, where the third member of the brotherhood 
awaits their arrival. When they move it will be to introduce the reign of 
universal peace. 

Suchow is the most important mart of the north-west, standing as the last 
town of China proper, and only 15 miles from the fortress of Kiayukwan, 
which is the portal of the Great Wall. In its eastern suburb the Turki dried- 
fruit vendor, the Tibetan trapper, and the Mongolian camel-hair merchant 
barter their goods. It has none of the architectural interest of Kanchow, 
because the town, though fortified in the first century, was completely des- 
troyed in the Moslem rebellion about sixty years ago, and was reconstructed 
with insignificant mud buildings. Of recent years, when a moat was being dug 
to protect the town from brigand activities, the excavations brought to light 
the remains of an ancient city which lies buried under the present town. 

Suchow’s east suburb was my first introduction to the fascinating movement 
of a Central Asian bazar. The street was lined with Turki merchants, display- 
ing the gay carpets and cloths of Turkistan. Others heaped up mounds of 
appetizing dried fruits and long plaited tresses of golden melon strips. High- 
booted youths, wearing the characteristic headgear of Turfan, Khotan, or 
Kashgar, urged their herds of laden donkeys through the crowd. Strong 
sonorous cries came from all sides as friends greeted their arrival and asked 
news of the road. ‘Whence have you come, brother?” “From Turfan,” 
“From Agsu,” “From Samargand,” might be the answer. Among these 
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robust, virile Central Asians, the Chinese moved swiftly, slim and shadow- 
like, while the simple primitive Mongolian, leading his train of camels, looked 
shyly around, his eyes filled with desert longing. Only the proud Tungan 
scattered them and their asses with a touch of his whip, riding swiftly past and 
staring arrogantly at all the mixture of nationalities, including the three 
Christian women, the only people whose business in that crowd was to give 
and not to get. It was in this same Suchow that the pioneer Jesuit missionary, 
Benedict de Gées, died. He arrived there in 1602, lived but a few years, and 
was buried in open Gobi, without the Great Wall, because no other place 
would be granted him as a burial ground; but the plain mound of Gobi gravel 
is a more impressive tomb than the ornate monuments of our cathedral aisles. 

Benedict de Gées, living at Lahore, was in touch with Matteo Ricci at 
Peking. In those days it was still a matter of surmise whether the more recently 
discovered land of China was one with ancient Cathay. In order to establish 
this important fact de Gées travelled from India, across the Himalayas and 
the deserts of Central Asia, to China. On arrival in Suchow he sent a messenger 
ahead to bring him the Emperor’s permission to travel on to Peking, but 
before he could undertake that journey he died. 

It was quite by accident that we identified his grave. One Christmas Day a 
group of Christians were celebrating the feast in Suchow. Among them was a 
converted Moslem whom we overheard telling a Chinese about the interesting 
ceremony which Moslems observe when, on the sixteenth day of the third 
moon, they make a pilgrimage to the tomb of ‘The Venerable Foreigner who, 
though not a Moslem, worshipped One God only.”” Our questions drew forth 
the information that more than three hundred years ago a foreigner reached 
Suchow from India, travelling towards Peking. He died at Suchow and the 
Chinese refused to touch his body, declaring it to be so heavy that they could 
not lift it. The Moslems held aloof, but the Mandarin, recognizing in him a 
man of some importance, insisted on decent burial. Finally an agreement was 
reached by which he was buried outside the Great Wall, in bare Gobi, where 
the grave remains to this day. 

Suchow and the smaller oases which cluster around pay homage to the 
Barrier of Kiayukwan, in that they never pierce their western wall with a 
city gate. When the amazed traveller asks, ““‘Where is your West Gate?” the 
answer is proudly given, “Kiayukwan is the Western Gate of our city.” The 
complication of traffic not being able to traverse the city in a straight line is 
the price they pay for this homage. Kiayukwan has fallen from its early 
pride. Only a few years ago it was a great military fortress, but to-day is merely 
an abandoned reminder of past glories. The terrible barren Gobi comes to 
its very walls, and one of the acoustic phenomena of the desert can be tested 
from the turret of its fortress, where a sentry on guard can clearly hear the bells 
of a caravan when it is still two miles away. 

After passing the Great Wall the traveller is for days in barren Gobi, where 
only small hamlets mark the water stages, before he sights the light towers of 
Jade Gate (Yiimen), which gay little town has been the centre of recent brigand 
activities and is now deserted by most of its inhabitants. Two days later he will 
be deceived by the great enclosure wall of Pulungchi into thinking that a large 
town lies before him, but, as he enters its gate, he finds himself ina city of the 
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dead. I wandered in the vast enclosure where now only wolves make a habita- 
tion, but where the crumbling houses retain so much of their character as to 
make the very streets seem alive with ghosts of past inhabitants. Less than 
30 miles from here is another abandoned town called by the Chinese Sohyen, 
where the sand has so drifted as to smother the buildings but where every 
blizzard which lifts and moves some tons of sand sweeps a corner clean and 
reveals pottery, coins, and beads. 

There are two reasons to account for the number of abandoned cities in the 
Gobi: one is warfare, and the other is desiccation owing to changes in the water- 
courses. These latter can be observed even in a very few years, and it may 
happen that in an incredibly short time even a prosperous city may have to be 
abandoned. Sohyen and Pulungchi are now dry, and the large town of 
Suchow also is threatened by water shortage. Ten years ago there was a 
swamp in the western quarter, but now not only is the soil quite dry, but there 
are evidences of the wells failing. 

One of the oldest roads which connected the towns of Tangut is called by 
the Chinese ‘The road of the Thousand Buddha Caves,” because it links a 
series of shrines decorated in that particular style. I have travelled this road 
from Mati, near Kanchow, through Chinfushi, Wenshumiao, Chihkin, and 
Tashih to ‘Tunhwang, and two stages farther west to the so-called New Caves 
of the Thousand Buddhas, of which more later, a total journey of three 
weeks. In each place I found shrines frescoed with the Thousand Buddha 
pattern. It is not impossible that these same temples might be found farther 
west still through the hills south of Lop. 

That great cluster of caves at Tunhwang, called Chienfotung, is an 
artistic marvel, and much of its fascination lies in the fact that in order to 
reach it one must traverse a barren, glittering, mica-strewn desert. Suddenly a 
rising cliff comes in view, and at the next turn the traveller is in sight of a clump 
of poplars, a tiny stream, and to the back of it a fagade of caves where bright- 
coloured frescoes are exposed to the clear desert sun; a picture gallery as 
sophisticated as one of Italy’s art collections, and this in the midst of a desert. 

It would require more than the space of one lecture to describe all one saw 
at Chienfotung. A mere cursory look at the frescoes takes several days. 
Some of the shrines are so small that two or three people will fill them, others 
are 50 to 60 feet wide. Many have inner recesses, absolutely dark, but as care- 
fully decorated as the outer ones. I have often wondered how the artists 
managed to get enough light to work by. Many of the ceilings are made like 
truncated cones, a shape known to every traveller in China as that of the 
dou—the measure used by all grain merchants. 

Tunhwang oasis is more like an emerald isle in an ocean of sand than any 
other I have seen. It has been divided into as many sections as there are cities 
in the province of Kansu. Each district is named after a city and holds a temple; 
many of these are very ancient and full of historical interest. In one of them I 
saw two figures in stone representing an ancient man. Alongside was a tablet 
with an inscription written in Chinese and in a script which, on the authority 
of Sir Denison Ross, I am able to tell you is an ancient form of Sanskrit. 

The people of Tunhwang have a saying: “Ah, man made the Chienfotung 
[Caves of the Thousand Buddhas], but God made the Lake of the Crescent 
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Moon,” and truly its loveliness baffles description. It lies like a glittering 
sapphire in the folds of iridescent sandhills. The sand is formed of fragments 
of granite of every colour, and under the clear desert sunlight the colours blend 
into a warm tint, which is the best setting for that rare jewel. 

Behind those sandhills are old plantations of saksaul. Here the charcoal- 
burners ply their trade, but only during the winter months, because the beasts 
of burden which carry the charcoal to the town must return laden with ice 
which supplies necessary water to the charcoal-burners. As soon as it is too 
warm for the transport of ice their season is over. As the nearest coal mine is 
at Kiayukwan, fourteen days’ journey away, the charcoal is most important 
to the people of Tunhwang. 

Our last stay in Tunhwang was a very prolonged one, as we were for eight 
months the unwilling guests of a brigand chief who chose that place for our 
location. During the weeks when even the shelter of a house was denied us, 
we took refuge in the pilgrim quarters of the little temple on the banks of the 
Crescent Moon Lake. Of the sand-dunes which surround the lake, two only 
are singers, or rather instrumentalists, for the sound is that of a roll of drums, 
and may be heard by any one who takes the trouble to start it going. We were 
able to work off some of the energy which we might have wished to direct 
against our captor by climbing to the summit of the dunes—a most laborious 
undertaking. Sitting on the crest we would slide down, and after we had gone 
50 yards the booming of a great vibration seemed to shake the very hill beneath 
us and the sound of drums would fill our ears. There have been other lakes 
than this among the dunes, but the Crescent one alone has the sand-resisting 
power which prevents it being smothered. 

Four days of barren desert and bitter water stages separate ‘Tunhwang from 
the nearest town, and its proud exclusiveness is proverbial. On my first visit 
its bazar was so rich that the town had earned the name of “Little Peking.” I 
arrived there on the eve of the Feast of the Moon, when the display of grapes, 
nectarines, peaches, pears, and melons showed the little oasis to be worthy of 
its ambitious name. The streets were thronged with a dense crowd among 
which were Tibetans wearing the scarlet-fringed Tangut hat, red-shawled 
lamas, white-veiled Moslem women, and stalwart Turkis. At this festival 
many priests and pilgrims congregate to worship at the shrines of the ‘Temple 
of the Crescent Moon, and in the crowd they too moved, laden with the 
generous gifts of the rich farmers. 

This was my earlier experience, but when I recently left ‘Tunhwang its 
glory had vanished. The great city granaries were swept empty by brigand 
bands, and only one little shop remained open in the market-place. Its young 
men had been impressed by the brigand chief, and nothing remained but a 
horde of beggars who, unable to secure food, were dying of starvation or typhus 
fever. 

The road westward from Tunhwang leads across Lop to the jade-producing 
area of Yiitien and Hotien. The last outposts on the China side are the 
Barrier of the Sun and the Jade Barrier. After leaving the oasis and travelling 
a few miles over gravel, the track skirts the edge of a cliff. A river which flows 
in the valley has recently washed away a quantity of rubbish, bringing to light 
a series of caves hollowed in the conglomerate, whose walls are covered with 
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frescoes similar to those at Chienfotung. We were the first Westerners to 
see these caves, and I sent some photographs of them to Sir Aurel Stein, who 
places them at the same period as those of the famous temple. 

It is probable that in years to come many romantic legends will grow around 
the discovery of these caves, but we have it from the lips of the man who found 
them that it was on this wise: Crossing a very much exposed tract of desert 
by night he was overtaken by a terrible blizzard. Finding the shelter of a small 
tower he crouched behind it, but had not been there long before a light appeared 
as though some one walked a short distance away with a lantern in his hand. 
The traveller made a valiant effort to reach the light, but did not succeed in 
overtaking it. In his pursuit he scrambled in very difficult places, then found 
an opening through which he crawled to shelter, and slept till daylight. To 
his amazement he awoke in a large cave, the walls of which were painted with 
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frescoes similar to those of the Thousand Buddha Caves. In gratitude to the 
gods for their protection he instituted himself guardian of the shrines. 

The Barrier of the Sun is a blizzard-swept wilderness with some mighty 
earthworks emerging from the sand. As the winds sweep up from varying 
quarters according to season, they bring to light hidden treasures, and the 
shepherd boys of the locality use their spare time in collecting beads, coins, 
bricks, and pots for which, alas, they can find no market. This is the main road 
to Lop, to Loulan, and to the elusive river which once supplied it with water. 

More than two thousand years ago a main road ran from China to the West. 
It was known as the Great Silk Road and followed the north face of the Richt- 
hofen Range, past Tunhwang and the Jade Barrier. ‘I’o the west of the Barrier 
it skirted the Lop desert, past Loulan to Yiitien and Hotien. In the fourth 
century a river changed its course and the road was left high and dry, ceasing 
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to be a means of communication. That river has recently seen fit to return to 
its old bed. Dr. Hedin, at the request of the Chinese Government, is surveying 
this area, and he suggests that in the near future it may be possible to cover the 
stretch from Peiping to Kashgar, by motor, in about two weeks. The strategical 
importance of a road connecting the Far East with Kashgar and Russian 
Turkistan, and that without leaving Chinese soil, is obvious to any one who 
thinks. 

Only an old desert hand ventures to find the way which we were obliged to 
take, across the barren waste from the Barrier of the Sun to Baboon Pass, 
frontier station of Turkistan on the main trade-route which leads across 
Dzungaria. Ten days in that frightful desert, whether it be through winter 
blizzards or in torrid summer heat, is enough to make even a strong spirit 
quail. I presume that the baboons, after whom the Pass was named, have 
withdrawn themselves elsewhere, for in all my visits I have never seen one, 
but I have seen the starry hill which, by a change of ideograph, has become the 
more recent name of this locality, Hsinghsinghsia, the Pass of the Glittering 
Star. The Chinese have fortified the Pass, and most cleverly adapted the 
natural features of the country for purposes of military defence. Not only are 
the bare crags surmounted with citadels and outlook towers, but, thanks to the 
Chinese artistic genius, diverted to purposes of camouflage, the jagged crests 
are made to provide cover for a large army. The spurs of the frowning crags 
are so handled as to make it impossible to distinguish the grey-clad stone-like 
man from the man-like grey stone. 

It would seem as if Nature herself were in league with world politics to keep 
the nations of the earth ignorant of the territories of Central Asia, whose trade- 
routes must so vitally affect the future of the world. The Himalayas, the 
deserts of Lop, Gobi, and Mongolia, meeting the steppe lands of southern 
Siberia, enclose it with such formidable barriers that for centuries it has been 
left practically alone. In order to reach it the traveller must face difficulties 
and journeys so long and so tedious that only the most persevering ever over- 
come them. 

At Suchow the main trade-routes converge: the north trunk road leading to 
Lake Zaisan and passing through Hami, Kuchengtze, Urumchi, Manass, and 
Chuguchak ; the Kashgar south road through Turfan, Qara Shahr, Kucha, and 
Aqsu; and the Mongolian desert road through the Edsin Gol and Pehling- 
miao to Peiping. Finally there is the pilgrim’s foot-track across Tibet to Lhasa. 

The frontiers which the highways connect have, during this twentieth 
century, come to stand for so much that I need do no more than mention their 
names to suggest the political importance of the roads which link them: China 
with the U.S.5.R., Mongolia with Kashgar, Manchukuo with Kuldja, where a 
strong Manchurian colony has thrived ever since Chien-lung divided the Ili 
land among his faithful Manchu troops, and where the Manchurian language 
is still spoken. When the Old Silk Route, to which I previously referred, is 
reopened and functioning as a motor road, Afghanistan and Istanbul will be 
brought strangely near to Kansu, which is the Moslem stronghold in China. 
The native of Turkistan has no dread of long journeys, and in many of the 
small villages the call to prayer is sounded from the minaret by a hajji, who 
has taken the journey to Mecca by the Karakoram Pass and Bombay or Karachi. 
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Little wonder that these trade-routes, which were once the coveted possession 
of early conquerors, are still desired by those who are wise in their generation. 

The first city on the main road from China to Dzungaria is the once luxurious 
oasis of Qomul, or, as the Chinese call it, Hami. When I stayed there it was 
still the home of the Khan—a direct descendant of the great Genghiz. This 
monarch was old, but nevertheless held the allegiance of the Turki population, 
which recognized his authority above that of the Chinese Government. For 
so long as he lived there was peace, but at the time of his death the Chinese 
stepped in and things changed. They confiscated much of his land, his heir 
was trapped into a journey to Urumchi on pretext of conference with the 
Governor, and there made a prisoner. From that hour the reign of terror set 
in which still holds Turkistan in its grip. 

On one of our visits to Hami circumstances brought to the old Khan’s 
notice that the life of an honoured friend of his had been saved through some 
medical treatment I had given her. As a token of gratitude he offered us the 
use of his Summer Palace at Aratam, in which we stayed for a few weeks. A 
white-bearded equerry was deputed to minister to our comfort. His discreet 
services were more acceptable than those of the lady-in-waiting who followed 
him, for her duties demanded that she be in attendance by night as well as by 
day. Having no previous experience of how to deal with ladies-in-waiting 
and how to dismiss them when their company was de trop, we found that our 
only means of securing a little privacy was to tire her out, and when she 
succumbed to headache, send her home to bed with a dose of aspirin, and 
orders to sleep for twenty-four hours. 

The Summer Palace was built among eighty enclosed gardens full of 
apricot, mulberry, peach, apple, fig, and genista trees, and the plantations of 
walnut were the finest I have ever seen. The wedge-shaped oasis was backed 
by a mountain of pink granite which glowed under the rays of the setting sun. 
Above were the pasture-lands where the Khan’s cattle grazed, and down the 
mountain gorge rushed the torrent which watered the land by means of 
streams which ran through each of the eighty gardens, sometimes tumbling in 
gay cascades, at other times flowing in quiet brooks among the orchards and 
between the great pagoda trees. 

The buildings were extensive, but we preferred to use our own tent, which 
stood in the thick shade of the trees where the serfs brought scarlet and purple 
carpets to spread on the ground, with low tables always laden with dishes of 
luscious fruit. Every morning a group of village women brought us supplies, 
and at sunset those same women reappeared carrying tambourines stretched 
with asses’ skin on which they beat out strange rhythms, and the young girls 
danced with slow paces. They wore dresses of the brightest colours, soft 
white veils, round caps embroidered in gold thread, and they laid aside their 
shoes of gay, dyed leather to step the rhythmic measures, barefoot in the 
moonlight. Only in the town palace did we see the emerald silk gowns which 
are reserved to the royal princesses, decked almost as gaily as the numerous 
peacocks which paraded in the courts, waving their tails ‘‘lit with myriad spots 
of light.” 

While we were still enjoying the beauties of Aratam the old monarch breathed 
his last. One midnight there was the sound of a galloping horse, and a shout, 
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“The Khan is dead!” Before dawn his subjects were riding from all parts of 
his domain to the Qomul Palace where he lay. His funeral was a great function, 
and on the day when the body was conveyed to the turquoise-tiled mausoleum 
to be laid among the tombs of his ancestors, there was great distribution of 
largesse. Each of his subjects received a change of raiment, money was freely 
scattered among the poor, and a great record was made of the names of those 
who brought offerings and did homage to the new ruler. On that day Aratam 
was deserted, and as we wandered about the palace rooms I took a photograph 
of the empty throne, typical of all the giory that had passed. 

‘Two years later I was in Qomul again. The town palace was burnt to the 
ground and with it all the choicest treasures of the Khans had disappeared. 
How often we had wandered through the library, and looked at the great scrolls 
written by Tzu-hsi, the Empress Dowager, with her own hand and sent as 
a special honour to the ruler of her Turki subjects. The jade, the porcelain, 
the cloisonnage, and the lacquer had all gone in the destruction of the palace 
and the whole Moslem town. Aratam and its gardens had become the strong- 
hold of the rebels and Qomul itself was converted into barracks for the 
Chinese army. 

This last remnant of Arabian-night conditions has gone for ever, for when 
peace js restored in ‘Turkistan I expect to find Qomul spoken of as one of the 
great aerodromes of the East and the junction garage for Trans-Gobi motor 
lorries. Airways and motor traffic will doubtless make travel easy in Central 
Asia as elsewhere, but, as a missionary, I am thankful to have been commis- 
sioned to that country while the ancient palaces still stood and while the women 
of the harems were accessible. 

Travelling forward on the main Dzungarian road one passes the fertile 
little oases of First, Second, and Third Halt, and then steps on to the barren 
desert which culminates in the loneliness and stark horror of Iwanchiian. 
It was at this place that I experienced the worst wind-storm I ever met. Such 
storms come up suddenly. The first indication of trouble is the darkening sun 
and clouds of dust on the horizon which lead one to think of a vast city going 
up in flames and smoke. Howls and shrieks as of demons let loose indicate 
that the buran is approaching at good speed, and before cover can be taken, 
masses of sand and pebbles are lifted and thrown on man and beast. There is 
great danger when overtaken by these hurricanes, and I knew a man who lost 
his life by turning back to catch at his sheep-skin coat which the wind had 
taken. The whirling sand hid him and he was never seen again. ‘The one 
broken-down shelter was poor cover, but it was built to resist the elements, 
for it had no windows and the house was very low, but that night a good portion 
of the roof went to another part of Gobi. For twenty-four hours the mules 
could not be watered and large sacks of grain were lifted from the carts, 
flung about like toys, and in a few moments covered by the sand and lost 
for ever. 

The two great dangers of desert travel are a contrast, the buran and the 
mirage, but they are alike in that each has the power to rob a man of discern- 
ment and stability. At the sight of lapping wavelets the thirsty traveller leaves 
the road, victim of a promise which never fulfils itself, and the effect produced 
by the wind is that of such utter confusion that I saw one of my companions 
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quite unable to find her way back to her room, which was less than 100 yards 
away, after she had been knocked down by its force. 

The short cut to Turfan which is overlooked from the Iwanchiian plateau, 
5500 feet in altitude, is closed to traffic on account of the terrible loss of life 
from sandstorms among the shifting dunes. It was here that a caravan of carts 
carrying bullion to Turfan was completely lost. Even the present road, by 
Seven-Angled Well, lies over a dreary enough expanse, whether the traveller 
take the northern route through the Tien Shan or the southern, which turns by 
the forests of tamarisk, past the East and West Salt Lakes, through Qirg, where 
the desert flooring is littered with strange stones, so many of which show that 
the human hand has fashioned them, to Pichan (Shanshan). Pichan and Barkdél, 
though widely separated, are called by the Chinese ‘‘The pair of ears,” doubt- 
less because the one hears every rumour from Mongolia and Peiping, and the 
other from Kashgar and the lands beyond it. Though they be a pair, no cities 
could be more unlike. Barkd6l lies among the fir forests of the mountain slopes, 
and is almost on the banks of a renowned lake. It enjoys but a brief period of 
warm weather, but has a long, drastic, and snow-encumbered winter. Pichan, 
on the other hand, stands in the midst of a stony plain and only escapes for a 
few months of each year from almost unbearable heat. Barkél and Pichan 
are two of the most Chinese cities in Turkistan, and both have borne the full 
brunt of Moslem fury. On our last visit we received great kindness from the 
Magistrate’s wife, a Siberian lady. She confided to us her anxiety regarding 
the Moslem rebellion which was then brewing. Ina few weeks she, her husband 
and children were all massacred. 

At Lamchin I had as guide a young man whose forbears had been Imans, 
and their tombs were the most honoured monuments of the neighbourhood. 
He himself had become a Christian and was tasting the fire of persecution. He 
took me to a mosque building where are cells in which devotees are entombed 
for a forty-days’ fast. The doorway is completely bricked up and only a small 
opening, high in the wall, allows for ventilation. There was nothing in the 
cell but a mud couch and a pile of ninety-nine smooth stones used by the peni- 
tent in counting the names and attributes of Allah, his sole occupation during 
the forty days of abstinence. There they lay, just as they had dropped from the 
hand of the last immured man. 

‘Tuyok, a few miles farther on, has been an object of peculiar interest to the 
various savants who have carried out researches on this plain. From a deep 
crevice in the flaming Fire Hills there shoots forth a tongue of vivid green 
which is the vineyards of Tuyok. The village penetrates into the mountain up 
a narrow gorge whose cliffs are pierced by the cells of an old Manichean 
monastery. ‘The mosque is known as that of Chirenihtou (Seven-men- 
and-one-dog). It is a comparatively recent building, but covers the entrance 
of an ancient rock cave in which seven men and one dog are said to be sleeping, 
awaiting a signal which shall call them from their long rest and command them 
to take up the work of regeneration. No foreigner has been allowed into the 
sacred depths of that cave, but my young friend told me that, as a descendant 
of the Imans, he gained admittance when a boy. ‘What did you see there?” 
I asked. “Seven mummies from Lop,” he replied, “‘and a little stone dog.”’ 

Wherever the loess soil can be watered it produces the most luxuriant 
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harvests. As there is practically no rainfall, the farmers have been driven to 
husband and economize every drop of water. Thousands of years of experience 
have led to the use of the irrigation system known as the kariz. By this means 
the water is conveyed underground from the mountain to the plain, and habit 
has taught the kariz worker so to arrange the courses that, though without 
all engineering facilities, he secures the utmost use of the available water. 

The Turfan area is a very rich one. Its chief crop is cotton, but only second 
to this in importance is the great grape-growing industry. The most usually 
cultivated vine is that which yields a small, sweet, seedless grape from which 
the sultanas are made. The narrow inlets of the Flame Mountains are used for 
planting vines. By means of the kariz they are well watered and, under the 
reverberating heat of the shadeless hills, a steamy atmosphere is created which, 
to all save the native, is intolerably oppressive. I had no thermometer, but 
Professor von Le Coq recorded 130° F. In this suffocating haze the fruit ripens 
very rapidly. As many of the grapes as the untiring industry of the fruit trans- 
porters can handle are carried on small donkeys to Hami, Muleiho, Urumchi 
and other towns within a week’s journey. That however which is consumed 
fresh is buta fraction of the harvest, and all the remainder is converted into dried 
sultanas. The grape-drying houses are known as chong-cht. Their walls are a 
lattice work of mud brick, as the fruit, if it is to retain its jade-like colour, must 
be dried away from the rays of the sun, yet must be exposed to the hot air. 
Within are long poles fitted with many spikes, on which the bunches of grapes 
are hung and slung across from wall to wall. One chong-chi will hold several 
thousand pounds of grapes. 

In Turfan I found leprosy to be more general than elsewhere, both in the 
town and among the villages. A leprous woman, who was an embroideress, 
received me in her house, and as I sat with her I remembered the Levitical 
law which warns of the patch of leprosy in the cloth. I also saw a girl 
with the same disease handling the sultanas among her vineyards, and I 
shuddered. 

The Turfan plain is dotted with ruined remains of ancient towns and 
citadels. By far the most impressive of these is the old city called by six 
different names, the most interesting of which is Apsus (Ephesus), and the 
most common, Dakianus. Its massive earth walls have resisted the ravages of 
time and form a striking feature of the landscape enclosing an area of 260 acres. 
In the centre the Padshah’s palace is easily recognized and the plan of the 
main streets is still defined, while a number of temples, though crumbling, 
stand to this day. The farmer is however slowly and patiently reclaiming the 
city for his own agricultural purposes and using its ancient walls to enrich the 
land. He ploughs a furrow across an old roadway, and climbing to the top of 
the frescoed temple, breaks its sunbaked walls into dust for his own use. I 
question if there now remains much of this old fortress, for the all-too-famous 
General Ma-Chong-Ing has recently been in charge of that area. 

The farmers in their ploughing constantly bring treasures to the surface. 
Fine specimens of Grecian heads, beads, papers, pots, and a miscellany of 
artistic remains are preserved in the farmhouses. Professor von Le Coq 
brought away from this locality books written in many scripts, including 
Manichean-Syrian and Sogdian, as also remains of beautiful leather book 
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covers and countless other treasures, which are now to be seen in the Berlin 
Ethnographical Museum. 

Turfan consists of a walled city occupied by the Chinese and a long straggling 
section given up to the Turki population. It is in this part that the bazar is 
located and business carried on. The bazar itself is covered over with matting 
to protect the merchants from the intolerable rays of the sun. At the eastern 
extremity is a fine mosque and lofty minaret decorated with bands of per- 
forated tiles tinted to represent the trunk of a palm tree. It is probably only a 
few hundred years old, though some have believed it to be an ancient Nestorian 
bell-tower. We were allowed to climb the difficult stairs which lead to the 
summit, where we had a fine view of yet another ruined city which lies just 
outside Turfan, the ancient Yarkhoto, which is said to have been at one time 
the capital of the realm of the Uighur. 

Travelling north from Turfan I passed the old settlement of Shuipang. It 
was here that Professor von Le Coq’s expedition disinterred a great hoard of 
Christian manuscripts, including a complete psalter, fragments of the Nicene 
Creed, portions of St. Matthew’s Gospel, the legend of the finding of the Holy 
Cross by the Empress Helena, and numerous liturgical and Nestorian docu- 
ments in the Syrian language and script. I am informed that this particular 
expedition found manuscripts in seventeen languages and twenty-one alpha- 
bets in the Turfan area alone. 

Having sunk into the Turfan declivity, one of earth’s lowest depressions, 
the next question is how to get out of it again. On the north side this necessi- 
tates climbing the slopes of the Tapan. Chinese carters are a maddening 
class. They take a weird pleasure in overcoming difficulties which never need 
have existed, and to do so by an abnormal output of muscular strength. Inci- 
dentally, I may add, they make a terrific demand on the nervous system of 
Western passengers. To all appearances no cart could negotiate the Tapan 
Pass, but by dint of yells, shrieks, shifting of mules, flourishing of whips, and 
tremendous effort the cart reached the top; but the descent on the other side 
was much more dangerous. “A brake on the wheels would make matters 
easier,” I suggested. ‘‘It is not our custom,” was the answer I got; but the man’s 
face lit up as he added, “Yu fah-dz” (“‘There is a way of doing it”). Zestfully 
he unhitched all the trace mules, and led them to the back of the cart, where 
he hitched them to the axles, then flourishing his long whip, with shrieks, yells, 
and falsetto cries, he set the beasts going. Three pulled vigorously uphill, 
while the shaft mule slithered helplessly downhill, the cart pressing on its 
haunches. By dint of enormous effort, these trace mules just saved our cart 
from certain destruction, but it was an anxious moment as, in spite of all their 
efforts, they were forcibly dragged backwards, as the carter had intended, to 
the bottom of the slope. I walked! 

Between Tapan and Urumchi is one interesting spot. On the plain is a huge 
circle of boulders which were sometime carried there, a monolith, and to the 
back of it the typical stone cairn that one expects to find in such a spot. 

At Urumchi we shook hands with our first missionary neighbours since 
Suchow—Mr. George Hunter, of the China Inland Mission, who for more 
than thirty years has made his home there, and Mr. Percy Mather, his com- 
panion, who has recently died. ‘These two men, in addition to their missionary 
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work, have done valuable translations in the Mongol, Qazak, and Manchurian 
tongues. There is in London to-day a MS. of Percy Mather’s English- 
Mongol Dictionary still awaiting publication. 

The most striking feature in the Urumchi landscape is the glittering Peak of 
Bogdo, the Mount of God. Among the lakes and fir forests of its lower stretches 
are camping places where one may escape the sultriness, staleness, and intoler- 
able flies of the Urumchi summer, but its snow-peaks have never been scaled. 
The town of Urumchi has grown up anyhow, its streets are narrow and crooked, 
its houses commonplace and insanitary; but the streets teem with life. It is 
doubtless due to its exuberant vitality that the town still grows so quickly, its 
whole surface rising several inches each year. New houses are constantly 
being built at higher levels, but the street overtakes them, and before long there 
are steps down instead of steps up to the courtyards. The mud pits of the 
town are such that for some weeks of the spring and autumn life is largely at 
a standstill because neither man nor beast can negotiate the streets. 

The normal way to Europe from Urumchi is by the north through Manass, 
Duburgin, Chuguchak, and Bakhti, over the Siberian border. The locality of 
Manass is a highly fertile area, thanks to the great river which waters it, and 
Manass rice is famous throughout Turkistan. It is always cheap because, 
unlike the harvest of Kansu, the grain cannot be stored from one year to another 
without sprouting. After leaving Manass the road is over bare hillsides where 
only the Qazag herdsmen pitch tents and graze cattle. 

About fifteen stages farther is the fascinating bazar of Duburgin, a town 
where Mongols swarm. The Mongol in barter will only accept the best goods, 
and the stalls of Duburgin are full of handsome brass, copper, nickel-plated 
goods, and china ware. The last town of Dzungaria is Chuguchak, the city of 
Seagulls. It is a long cart journey from Suchow, and the average rate of travel 
being 30 miles a day, if the journey be accomplished within three months the 
traveller may consider himself fortunate. 

Only the exile knows what it means to get the first breath of home as one 
finds it in the whitewashed Siberian isha. Chuguchak is near the border of 
the U.S.S.R., and one section of the town is given up to Siberian refugees. 
Ten miles farther on is the Soviet outpost, and the possibility of motor trans- 
port to the town of Sergiopol, on the Turk-Sib Railway line, connecting with 
Novo Sibirsk, the capital of Siberia. 

I began my lecture with an apology for having so little technical knowledge 
to contribute in face of this learned assembly. As a Christian missionary the 
main interest of my travels has been contact with men and women. I will 
therefore close my lecture by showing you a series of the racial types which I 
met in the bazars of Tangut and on the trade-routes of Dzungaria. 

You will see the Chinese, Tungan, Turki, Qazaq, Tibetan, Mongolian, 
Kalmuk and Torgut, Aboriginal, Manchurian, and Siberian. The racial 
diversity is most striking, and the manners and customs of each peculiar to the 
tribe. They are all lovable, all approachable, and all hospitable. Until this 
twentieth century they have lived secluded, segregated lives, but exclusion 
and segregation are no longer possible, and even the Central Asian nomads 
are profoundly stirred by a dawning sense of national importance which has 
shaken them from their simple, pastoral existence and compelled them to take 
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interest in world politics of which, but a few years ago, they knew nothing. 
Yet far more shaking to the unsophisticated mind is the declaration which 
echoes and re-echoes among these people at the present time: ““There is no 
God.” It terrifies them as those who feel the first tremors of a coming earth- 
quake. To such I have been accredited, as a Christian missionary, to do my 
work among the crowded bazars of old 'Tangut and to bear my witness on the 
long stretches of the Dzungarian trade-routes. 


DISCUSSION 


Before the paper the PresiDENT (Major-General Sir Percy Cox) said: The 
lecture to-night is on the Bazars of T'angut and Trade-Routes of Dzungaria, by 
Miss Cable. This is our fifth Asia Lecture. For the benefit of those who do 
not remember, these are the circumstances of the Asia Lecture. It is given 
biennially from an endowment by the Rev. Livingstone Dickson, and the last 
lecturer was Mr. Eldon Rutter on his travels to Mecca. 

The scene of the lecture to-night is the Western Provinces of Chinese Turki- 
stan, Dzungaria being on the north-west corner of China where the Chinese and 
Russian frontiers meet. Miss Cable and her companions—for I should couple 
with her name the names of the Misses French, who are with us to-night—a 
year ago, after a terribly trying period of captivity with Chinese brigands, were 
able, by a most providential coincidence, to make their escape north-west into 
Russia. They got safely over the frontier and home through Russia. They have 
been home nearly a year now and have to wait until things have quietened down 
somewhat in China. As you know, there is complete chaos nearly everywhere in 
those parts at present. Only a day or two ago we saw that there was trouble in 
Kashgar, where our own Consulate-General appears to be in considerable 
danger. 

Miss Cable and her companions have spent about thirty years working as 
missionaries in China for the Chinese Inland Mission, our own English Mission. 
Her recent work and journeys have been from headquarters at Urumchi, which 
she will show you, and she and her fellow workers in the field continually move 
about among the inhabitants in the endeavour to pursue their great mission. I 
will now ask Miss Cable to deliver the lecture. 

Miss Cable then read the paper printed above. 

The PRESIDENT: Our friend, Sir Denison Ross, who travelled in Central 
Asia in his early days and has been associated with the lecturer and her friends 
for years past in connection with their studies of the Turki language in the 
School of Oriental Studies, is unfortunately unable to be present. Is there any 
other member of the audience who would care to come and say a few words to 
us? No? Well, in any case I should like to mention that the Rev. Livingstone 
Dickson, whom we have to thank for the establishment of the Asia Lecture, is 
here and assures me that he has been listening with the greatest pleasure and 
interest to the lecture. He asks me to say how gratified he is to have been present 
on this occasion and how much he appreciates the fact that what we may call 
his own “‘Asia Lecture” has been in such delightful hands. 

I am sure you will agree that this has been a most memorable lecture—wholly 
delightful in every way. Miss Cable, as you have realized, is an accomplished 
speaker; her language and delivery have been admirable, and as for the slides 
she has shown us, they have been equally so. You will realize, although their 
life-work is missionary pioneering, what great service such workers can render, 
without prejudice to their mission, for geography and for the enlightenment 
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of their countrymen at home by taking adequate notes when on their travels, 
as Miss Cable has done, and by taking those beautiful photographs of passing 
scenes which, I fear, few more generations will be fortunate enough to see; for 
the motor car and the aeroplane are altering all conditions in such countries as 
these, as indeed we have had reason to realize from lectures which we have heard 
recently, connected with expeditions by motor. What Miss Cable and her 
comrades have seen is aworld that is quickly passing away, and the pictures which 
she has put on the screen to-night, I am sure, have great permanent value. Not 
only were they all of great interest, but the two new discoveries she has told us 
of to-night, that of the grave of the old missionary from Lahore and the new 
Cave of the Thousand Buddhas, are great achievements on the part of herself 
and her comrades. 

I will ask you to join me in thanking her very warmly for a delightful lecture. 


Sir Denison Ross, who was unable to be present at the meeting, has sent the 
following note for publication: 

We all know the enormous importance for the history of Eastern Art of the 
discovery of the Caves of the Thousand Buddhas at Tunhwang, which revealed 
to the West so many examples of Buddhist art of the T’ang dynasty; quite apart 
from the countless manuscripts in a great variety of languages, some of them 
hitherto unknown. These caves were discovered by Sir Aurel Stein on his first 
going into Chinese Turkistan in 1900. Since then they have been visited and 
described by Paul Pelliot and several Japanese scholars. 

Not till 1932 did Miss Cable discover these new caves, which are apparently 
decorated with frescoes of the same period—and seeing that these have been so 
long covered by the sand and thus protected from the light of the sun they 
have doubtless preserved the original purity of their colours better than those of 
Tunhwang. It is not of course likely that these new caves will be found to 
contain transportable treasures of literature and art such as were discovered in 
the walled-up library of Tunhwang. But how devoutly we must wish that 
opportunity may be given to some archaeologist to photograph and copy the 
frescoes of the new caves before any harm comes to them from the climate or 
from man. It is sad to think that had Miss Cable made this discovery only a few 
years earlier, it would have been a simple matter for Stein or Pelliot to make a 
complete survey of the new caves and give the world reproductions in colour of 
the frescoes. 
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SURVEYING CRUISES OF H.M.S. CHALLENGER OFF THE 
COAST OF LABRADOR IN 1932 AND 1933 


COMMANDER A. G. N. WYATT, RN. 
First Cruise, 1932 

N June 1932 H.M.S. Challenger was ordered to proceed to Labrador and 

commence a survey of the coast between Indian Harbour and Cape 
Chidley on a scale of 1/75,000. On June 24 she sailed from Portsmouth and 
arrived at St. John’s, Newfoundland, on July 5, having carried out a series of 
oceanographical observations on the passage. At St. John’s Sir William 
Horwood, Administrator during the absence of His Excellency the Governor, 
and Lady Horwood visited the ship; fresh provisions, 200 gallons of petrol 
for motor boats, and two dories were embarked, and Captain J. Clarke was 
engaged as pilot for the coast of Labrador, his services being kindly lent by 
the Government of Newfoundland. 

The ship weighed from St. John’s on July 7 and proceeded for Hopedale, 
in Labrador; our first iceberg, a small one, was sighted aground in Conception 
Bay. The following day we were off Belle Isle in the last dog-watch and the 
Labrador coast was in sight. During the day one or two bergs were in sight all 
the time and occasionally a flock of growlers. Captain Clarke informed me 
that this year and last were the lightest years for ice off the Newfoundland 
coast that he remembers for many years; and he has been navigating these 
waters as a fisherman and master of sealers and ice-breakers, and finally of 
the Newfoundland Government mail steamers, for over forty years. It was 
however considered just as well to exercise “collision stations”! A curtain 
aurora was seen during the middle watch but was not very brilliant. ‘The next 
day many bergs and numerous growlers were in sight all the time, the bergs 
increasing in size and number as we proceeded north; Captain Clarke said 
that the number sighted since leaving Belle Isle was about normal, 7.e. from 
twenty-five to fifty in sight all the time. Off White Bear Islands several bergs 
were seen to be aground on the 2-fathom shoal between Bulldog Island and 
the Main. We passed inside this shoal, and the deep-sea echo-sounding graph 
showed a most irregular bottom all the way from off Gannet Islands. All the 
coast looked very barren, with no trees but some low vegetation of sorts and 
patches of snow lying in places; there was very marked mirage and all the 
hills and icebergs looked table-topped, but otherwise good visibility. We 
brought up in Webeck harbour, just past Cape Harrison, for the night, two 
icebergs being aground in the entrance but with plenty of room between them ; 
four fishing schooners were also there which use this anchorage very largely 
and fish the waters round with traps composed of nets laid out in a rectangle 
with another as a leader towards the shore to guide the cod in as they coast 
along. There are the ruins of a church on Webeck Island and an abandoned 
W/T hut on the Main opposite. 

Rain and wind occurred during the night from the south-eastward, and 
mist and rain spoiled our intentions for an early start, but we got away at 
6.15 a.m. and stood over to the south side of the Ragged Islands. One of the 
bergs had drifted out of the entrance during the night and the other calved a 
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growler just as we passed it. Fog was lying offshore but it was clear inside the 
islands with a few bergs scattered about. Our course lay between the Sisters, 
a double islet, and the south end of the Ragged Islands, having good water 
all the time, thence 11, miles north-eastward of Anauiat, thence north- 
eastward of Mortimer Shoal and Green Island, when the wind shifted to 
north-eastward and fog came in to the land, and we were just able to make an 
anchorage in a bight in the south end of East Ironbound Island about 3 cables 
off the point and let go in 12"; fathoms; a schooner was anchored close in 
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The L abrador Coast from Sandwich Bay to Port Mane ers 


where there is a fishing station. ‘The temperature of the sea was here 1° C. 
The fog lifted sufficiently to allow us to proceed at 12.15 a.m., when we passed 
between the Ironbound Islands and thence across and between Mokkovik 
Island and Uigoklialuit Island, then stood over to Cape Mokkovik, after 
which we followed the charted track between the Turnaviks, south of Striped 
Island and round Tikkerasuk light and across to Kayaksuatilik, where the 
passage between the islands and rocks is exceedingly narrow though quite 
deep; here the charted detail became inaccurate and was at one point quite 
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unrecognizable, whereas hitherto it had been accurate so far as it went and 
sparsity of soundings was the point on which the existing survey failed most. 
From here across to Hopedale was a nearly straight run. 

Before arriving at Hopedale pack-ice was sighted outside in the neighbour- 
hood of Gull Island. We reached Hopedale in the last dog-watch, and 
on anchoring I landed to call on the missionary, the Rev. Mr. Perrett; the 
medical officer also came ashore to see if his services were required. Mr. 
Perrett told me that ice conditions north of this were at present very uncertain, 
and that pack-ice had been reported on the coast, the summer being late this 
year. 

Hopedale, situated on a small bay in the mainland, is a Moravian Mission 
Station and Hudson’s Bay Company trading post, and consists of the church 
and mission house, the Hudson’s Bay Company’s houses and store, and a 
collection of huts in which the settlement of something over a hundred 
Eskimos live. There is also a wireless station which is manned during the 
summer months by the Newfoundland Government; there are the ruins of 
some Eskimo huts abandoned about one hundred and fifty years ago, now 
merely hollows in the ground, but giving some idea of their form, #.e. 20 to 30 
feet long by half that width; and there is a little wood of larch and spruce 
behind the village which is now preserved. Potatoes, rhubarb, lettuce, and 
cauliflower were doing fairly well in the Mission garden. The natives mostly 
affect European clothing, except for a few of the elder ones, and have adopted 
white man’s food ; largely in consequence of this they suffer from tuberculosis 
to a great extent; other sickness is mostly ophthalmic. Communication is by 
fortnightly mail steamer with St. John’s, Newfoundland, during the summer 
months, and twice during the winter by dog-team with Battle Harbour; north- 
ward of this communication is uncertain and mostly by boat; the mail steamer 
is supposed to make two trips each summer as far as Nain, but this is not 
always possible. 

On July 11 Anstey, our photographer from the Empire Marketing Board, 
landed to obtain some photographs, and we sailed at noon for Nain. Close 
pack between Kikkertaksoak Islands and the coast islands prevented us taking 
the outer route to Cape Harrigan, so we passed through the inner sounds to 
Windy Tickle and out to Cape Harrigan; loose pans of ice were in all the bays 
and “tickles,” some of them very solid, so that we were continually under 
helm to avoid them. We found loose pack from a few miles off Cape Harrigan 
out to the Farmyard Islands, but only drift-ice inshore, so hoped to get round, 
but fog came on and we had to put back and found anchorage in 18 fathoms 
behind Nunaksaluk Island. Two schooners were anchored in Harrigan 
harbour and two behind Nunaksaluk. 

The scenery was beautiful coming through the tickles, high hills streaked 
with snow and little copses of spruce at the foot of the valleys, bright sunshine 
from a blue sky with cumulus clouds, and the deep blue waters flecked with 
the white ice-pans. I landed with the First Lieutenant, Baker, for a walk on 
Nunaksaluk and saw several species of dwarf trees, spruce, willow, alder, and 
birch; among flowers, saxifrage, “‘Labrador Tea” (a species of rosemary), a 
dwarf azalea, and several little rock plants and lichens whose names I do not 
know. The country was not nearly so barren to walk over as it appeared from 
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the sea, and I thought there would usually be enough wood for camp-fire 
purposes. Fog continued till night, and I saw the pack-ice close outside the 
harbour, so it was lucky we turned back. 

‘The next day we were fog-bound all the forenoon, but later it showed signs 
of clearing, and I had a boat away adjusting submarine sentries. In the first 
dog-watch a light northerly breeze came away before which the fog lifted; we 
were able to get under way but saw close pack nearly in to the shore with blue 
water about 4 miles out and a schooner in the pack. There was a narrow lead 
between the pack and Cape Harrigan through which we managed to pass 
about half a cable from the rocks but getting 16 fathoms of water. After round- 
ing the cape however our course across to Wrecked Boat Island was entirely 
blocked, and we had to push our way through a loose pack, the ship butting 
the smaller pans end on, rising a little, and then breaking them with her weight. 
We were able to avoid the heavy ones and by occasionally stopping the engines 
and watching the swing kept our propeller clear, which was my main anxiety. 
The Challenger is not built to deal with ice of any weight and is not strengthened 
in any way except for double plating for 30 feet each side of the bow, it was 
therefore very necessary to take any unavoidable ice exactly end on, as a 
hard sharp pan might easily puncture our thin side plating if given a glancing 
blow. I had no previous experience of ice navigation, but with Captain 
Clarke’s advice I soon gained confidence and saw how to tackle the job. After 
reaching and rounding Wrecked Boat Island on the south-west end the pack 
appeared to be heavier on our course round Katauyak Island, which was the 
track our pilot knew; but there was clear water inshore, so I decided to stand 
in to pass inside Massacre Island on the track described in the sailing directions, 
though Captain Clarke did not know this route and from now on was unable 
to help. This was accomplished successfully, and it was somewhat of a relief 
to have only the depth of water under the ship to think about without the 
necessity of avoiding ice as well. We anchored off the entrance to Davis Inlet 
at half-past ten that night in 10 fathoms close northward of Entry Island; the 
bottom rises sharply here from 27 fathoms or more. 

On the morning of July 13 there was a light westerly breeze with slight 
rain which cleared later with the freshening wind. We passed north-eastward 
of Ukasiksalik Island, but the ice-pack came inside Ayagatot and it was a 
question whether it was best to try to go through it or by the inner channels; 
Captain Clarke thought it likely that the ice would be worse towards Sprack- 
ling’s Island, so I decided to try the inner route between Tunungayualuk and 
the Main; we found no difficulty until the channel bifurcated and we passed 
the wrong side of an island and soon had a rock awash ahead and had to bring 
up. Wegot out the boats, but they could find no passage, so we turned back and 
took the other lead, the boats ahead, fine on each bow, with submarine sentries 
set at 10 fathoms and red flags to show when they found the ground. We 
proceeded awhile, but the boats found shoal water northward of 120-foot 
island, so we came to again, and it took nearly all the afternoon to find a 
passage over it with 6 fathoms of water. We weighed about 5 p.m. and had good 
water until the narrows between Tuktuinak and ‘Tunungayualuk, when the 
sentries tripped again, and we anchored until the boats found a passage with 
7 fathoms; thence we passed between Tuktuinak and ‘Tunungayaksoak 
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Islands without difficulty and across to Achpitok, where we brought up in 
18 fathoms between it and the Main. The chart is just true enough to follow 
with great care but has no pretensions to accuracy. We sighted the ice as thick 
as ever to the north-eastward, so I doubt if we would have got through that way, 
but it looked more hopeful to the northward, especially as the wind had gone 
to the south-westward though very light. Captain Clarke told me that the 
ice had not been so far south as this in July for ten or fifteen years, though he 
remembered being iced up in Ford Harbour in August 1906. 

Next morning commenced calm with light rain, but later a freshening 
breeze from the north became strong with continuous rain in the afternoon ; 
we were under way at 4.30 a.m., and the ice appearing heavy to seaward we 
stood across to Dog Island and took the inner lead where the sea was clear of 
ice. I had some difficulty in picking the right channel between Nochalik and 
Kikkertavak owing to the chart being wrongly oriented. We anchored for 
breakfast south-eastward of Taktuk while a boat was got out and sent through 
the tickle to find the best water ; we passed through astern of her in 8", fathoms 
and thence north-westward for the channel between Palungatak and Paul 
Island, off the entrance to which we brought up and sent a boat to sound out 
and buoy the channel whilst Baker and I landed to reconnoitre a possible site 
for base measurement on Paul Island. We found a stretch which might do if 
we were prevented from reaching Port Manvers soon, the point which existing 
information seemed to indicate was the most suitable for the commencement 
of our survey. The boat found a channel with 6 fathoms, but an awkward 
bend in it, and we passed through it in the first dog-watch, and after recovering 
our buoys proceeded between Paul Island and Kauk, where we found a patch 
with 3'2 fathoms (later 2 fathoms) and another with 6 fathoms, though the 
chart showed a least depth of 10 fathoms in the fairway. We arrived and 
anchored off Nain at 9.30 p.m. one week from St. John’s. 

In the morning I landed to call on the missionary, Mr. Grubb, and the 
doctor came ashore to visit the sick. I engaged a name named Jim Webb, a 
settler who lives halfway to Port Manvers, to show us the way through to 
Port Manvers to-morrow. In the afternoon I landed for a walk and was 
pestered by clouds of mosquitoes. Nain is quite a picturesque little settlement 
at the head of Unity Bay in the mainland with a brook and a fair-sized wood 
at the back in which the Hudson’s Bay Company’s hospital nestles; the 
Moravian Mission has been established here since 1771, and until recent 
years they also did all the trading with their ship Harmony, but when prices 
fell the Mission were unabie to continue trading and the Hudson’s Bay Com- 
pany took it over fore and aft the coast. There are about three hundred inhabi- 
tants, Eskimo and half-breed settlers, who live in wooden shacks; the former 
dress more after the Eskimo fashion than do those at Hopedale, though their 
materials, calico and duffle, are bought from the Hudson’s Bay Company, and 
only their outer winter garments and boots continue to be made of sealskin. 
The principal buildings are the church, two missionaries’ houses, and the 
Hudson’s Bay Company’s house and stores and the hospital which is now no 
longer used as such owing to lack of funds. The boats used in the fishing and 
seal hunting are all open boats, sometimes with a cuddy aft, 25 to 30 feet long 
and fitted with motors ; they occasionally carry a spritsail, are known as “‘trap- 
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skiffs,” and are built in Newfoundland and brought north by the fishermen 
from whom the local folk buy them; there is now only one sealskin kayak used 
at Nain. In the woods I saw violets growing, and there are gardens in which 
rhubarb grows prolifically in the open; potatoes do fairly well and lettuces 
grow in frames ; poppies, pansies, and primroses were flowering in the gardens. 
I think every Eskimo in the place came on board, and in the evening we sent 
off some fireworks and burnt searchlights for their amusement. The Challenger 
is the first man-o’-war they have ever seen, and I think they were disappointed 
to find no big guns. 

Our guide was late coming off next morning (Saturday, July 16) owing to 
his boat breaking down, so we did not weigh until 6 and proceeded towards 
Port Manvers via Port Manvers Run, the pack-ice being solid right in to the 
coast. We arrived at the entrance to the first “rattle” at 7.30 and anchored 
for breakfast whilst the boat went away to sound through it and find the best 
water. A “‘rattle” is a narrow channel where the tide runs through with 
sufficient velocity to make a noise. At 9 we proceeded again with the boat 
ahead and got through without difficulty, the least water obtained being 
4 fathoms just after clearing the northern end; there is an 8-point turn where 
the point should be given a good berth as a shelf runs out from it; the tide ran 
about 2 knots against us, but on later occasions I have seen it running con- 
siderably more than that. After this the run across Webb Bay and through 
Port Manvers Run appeared to be clear of dangers except for a shoal which 
runs a long way out from Tikkeraluk point with a large boulder which dries 
2 feet at its end. We arrived at the entrance to the second “rattle” about 
midday, where the mountains rise almost sheer on the western side while the 
land slopes steeply to Mount Thoresby on the east, and brought up close under 
the western shore whilst the boat had a look for the best water through. Here 
a quantity of drift-ice had collected in the eddies, some of the pans being quite 
heavy. As soon as we had anchored the tide turned, and when the boat came 
back she reported it running about 4 knots to the northward and inadvisable 
for the ship to attempt the passage until it turned, which I expected it to do 
about 5.45; but to my surprise it commenced to run to the southward again 
about 2.30, or not more than 2'; or 3 hours after the previous slack. Getting 
under way at once, we sent our guide back, as we could not tow his boat 
through the ice, and followed our boat, a stream of 2 to 3 knots against us and 
ice-pans coming through rather thick which made pilotage extremely difficult. 
One had to keep the eastern shore close aboard, and it was impossible to avoid 
all the ice. Just as we entered one end of the narrows a heavy floe, which almost 
completely blocked the channel, entered the other, so, having no room to 
turn, we had to drop back on the tide to let it pass. After passing the first 
narrows the waterway expands into a basin which appeared encumbered with 
shoals on the western side and with drift-ice eddying about all over it; at this 
point fog suddenly commenced to blot out the channel ahead, and I tried to 
find somewhere to bring up, but what with the current, shoals, and twirling 
ice-pans, this was out of the question, and I began to think we would have to 
turn back. But the fog lifted as suddenly as it came down, so we proceeded, 
and while avoiding some ice an eddy carried our stern in to the cliffs so that a 
touch of Full Speed was required to clear them; we then passed through the 
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second narrows, the least water found being 6 fathoms off Hare Point, which 
we were just about to round into Port Manvers when to our disappointment 
we saw that it was blocked from shore to shore with the pack. There was 
nothing for it but to turn round, which was accomplished successfully, and 
return through the narrows into Port Manvers Run; and as the stream was 
now running about 3 knots behind us, steering through the channel and 
dodging the ice and shoals was somewhat exciting, but the ship is extra- 
ordinarily handy, and we got through safely except for our patent log which 
projects from the ship’s bottom and must have got a blow from the submerged 
foot of an ice-pan, as it was broken short off, both the navigating officer and 
myself being too much engaged to remember to have it housed. We returned 
back through the Run and anchored in the first cove northward of the first 
“rattle” opposite Tikkeraluk point, where the shore offered possibilities for 
base measurement and extension; there is good anchorage near the head in 
12 fathoms, and I named it “Challenger Cove.” I had the ship examined fore 
and aft and found no leaks or damage to the hull. Port Manvers was out of 
the question for some weeks, at any rate, and the survey would have to be 
begun elsewhere. 

This locality is amongst the most picturesque on the coast: a perfectly 
sheltered and land-locked waterway; it is a pity that the seaward entrance to 
Port Manvers is so much encumbered with rocks as to render it dangerous to 
make in bad weather. The country is well wooded and the hills round rise to 
over 1000 feet with numerous ponds; Webb’s Bay is a large expanse of water, 
the shores of which are well covered with spruce and a brook runs in at the 
head where the settler, Jim Webb, has his homestead; this brook runs from a 
string of ponds which in turn empty into another brook running northward 
to the coast beyond the Kiglapait Mountains and are all navigable for a canoe, 
with portages, thus avoiding the exposed passage round the Kiglapaits; this 
is also the komatik trail in winter. In the centre of the southern portion of the 
large island forming the eastern shore of the run rises the conspicuous crag 
known as Amerak, which means in Eskimo “‘the pitiful place,” and came by 
its name as follows: In olden days a party of Eskimo were camped on Rhodes 
Island near Nain and all the young men were away hunting when a band of 
Indians, ever the deadly enemies of the Eskimo, and even now no love is 
lost between them, swept down and massacred all except a young girl, who 
escaped and fled to the summit of this crag. When the men returned and 
discovered the massacre they followed her tracks to Amerak and found her 
weeping. Nearly all the Eskimo names are descriptive, and to any one who 
understands the language it is usually possible to recognize when one has 
arrived at a place by the meaning of its name. 

The next day being Sunday the ship remained at anchor, and in theafternoon 
every one who could landed; Mr. Good, our engineer officer, came with me 
to see if we could locate a spot for a base, but could find nothing suitable 
handy to the anchorage. The equipment supplied to surveying ships for base 
measurement is steel tapes 100 feet long for use along the ground, so that a 
reasonably even surface is required to avoid lengthy preparation: this sort of 
country is very rare in Labrador, where if the ground is not rough and rocky 
it is covered with woods or swamp. 
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Our navigator, Jenks, climbed Amerak and had a view of the entire coast, 
which was packed solid right along and for about 4 miles outside the islands, 
beyond which was blue water but with iceblink all along the horizon. 

Early on Monday morning we dropped down on the tide through the first 
rattle and anchored off a sandy beach at the northern end of Satosoakuluk 
Island about 8 miles from Nain. The beach afforded good landing, which is 
rare in these parts where, if the shores are not rocky, they are usually faced with 
boulder beaches. The runs, which had been clear on our passage north, were 
now full of drift-ice which bumped all round us at anchor so that no boats 
could be left lying alongside. 

Lieutenant Oom and I landed to reconnoitre and found a suitable site for a 
base on Satosoakuluk, just over a mile long, not too difficult to level and with 
good possibilities for extension. My plans were to extend our base to a first 
main polygon with sides from 10 to 12 miles long which would form the com- 
mencement of a chain up and down the coast, the marginal points of which 
would provide, on the one side, stations from which to carry out surveys of 
the outer islands and offing and, on the other, points from which to extend 
the triangulation up the bays and fjords when the opportunity should arise 
for these to be surveyed. It was quite evident, from what I had seen, that a 
detailed survey of the entire coast with all its countless islands, rocks, and 
shoals would be a work of many years; it therefore appeared to be the first 
necessity to provide a well-surveyed track either up the coast outside all the 
islands with channels leading in to each port of call, or a track inside most of 
the islands touching at each port and with tracks to seaward at intervals. I 
favoured the latter route because (a) it provided a route which avoided the 
constant stream of icebergs in the offing; (4) it is usually open to navigation 
earlier ; (c) it is less subject to fog, which seems to hang over the cold Labrador 
current outside more often than it comes in to the land ; (d) it provided anchor- 
age in the event of fog or nightfall; (e) it is largely in sheltered water. This 
policy was approved by the Admiralty on receipt of my report. 

The next day, July 19, fog and rain continued all day until the late afternoon, 
but a party was landed to commence levelling the base line; this entailed 
levelling much swampy ground, building several small embankments across 
wet places, and two small viaducts across streams; every shovelful of earth 
turned released a cloud of mosquitoes which added their reinforcement to the 
countless myriads which attacked the party without ceasing; even the ship 
became infested by those carried on board on the clothing of the men, so that 
life both ashore and afloat, day and night, became a misery whilst the job 
lasted. During the next week a party continued the preparation and measure- 
ment of the base, azimuths were observed, another party camped to obtain 
astronomical observations with the prismatic astrolabe for position on Satoso- 
akuluk, but were driven from their camp by mosquitoes and had to shift to a 
small stony islet, where they were able to complete their observations in com- 
parative peace; I was engaged making a reconnaisance triangulation on the 
plane-table and marking and beaconing main stations; tidal stream observa- 
tions were commenced on board the ship. All parties suffered severely; the 
mosquitoes have to be seen to be believed, for at times large areas of one’s body 
could scarcely be seen for the numbers that settled ; head-nets and gloves are 
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essential for any work at rest, and the various dopes seem to have little 
effect unless one is moving briskly, and then they are quickly washed off 
by perspiration. Even the Eskimo and their dogs seem to suffer equally 
with us. 

On the 2oth Mr. E. P. Wheeler, an American geologist and graduate of 
Cornell University, who has spent a winter in the country, called on board in 
his canoe in which he was making the passage, single handed, from Ford 
Harbour to Okkak, some miles to the northward ; he spent the night on board, 
and his conversation confirmed me in the opinion I had formed that much 
useful work could be done in charting the coast-line and topography from 
sledges travelling on the sea-ice during the months of March, April, May, and 
June, after the stormy weather was over, if a party were left to winter on the 
coast; I had also been told that rocks and shoals with 2 fathoms or less over 
them would then be shown up by the ice piling up on them owing to tidal 
action, which would greatly facilitate locating them. This scheme was later 
approved by the Admiralty for the winter of 1933-34. We heard by wireless 
that the mail steamer had put back from Cape Harrison on account of ice, 
which must therefore be in right along the coast. It is most unusual for the 
mail steamer to put back as she is an ice-breaker. 

There was an iglosuak, or Eskimo house, made of logs and earth, on the 
mainland shore opposite our anchorage. These houses are occupied during 
the winter months by families who are hunting or trapping; they are rect- 
angular in plan with tumble-home walls of split logs banked up with earth, 
the roof is flat, and there is a porch with a window over it lighted with panes 
made of seal intestines. 

On the 23rd I took the ship round to Nain for the week-end and to obtain 
mails and stores which were said to be arriving from Hopedale, and whilst 
there took the opportunity of establishing a tidal and meteorological observa- 
tion camp, leaving Paymaster Lieutenant-Commander Calcutt in charge. 
We returned to our anchorage off Satosoakuluk on Monday and resumed our 
labours on the base and triangulating. During this period we had a great deal 
of rain and fog accompanied by flat calms or light breezes from an easterly 
point. Our potatoes arrived on the 26th by Eskimo trap-skiff from Hope- 
dale, and our mail was said to be coming by aeroplane and arrived the next 
day in the Grenfell-Forbes air-survey plane in charge of Mr. Crowley and a 
party of two others on their way north to continue their survey commenced 
last year. They spent the night on board and left the following morning after 
the fog lifted, but before leaving they very kindly took Nagle, our meteoro- 
logist, up to obtain some upper-air observations. During the past few days 
the cod had come in, and from now onward our sailors were able to supply 
more than their wants by “‘jigging”’ for them over the ship’s side. 

It is interesting to note that our self-recording thermometer, a mercury-in- 
steel bulb situated in the ship’s side 7 feet below water, showed a regular 
fluctuation of about 4° F. on the change of the tidal stream, which agreed 
almost exactly with our tidal stream observations, cold water from the ocean 
entering on the north-westerly stream and warm water from the various 
inlets leaving on the reverse flow. This range was reduced to 2° F. when the 
ice left the coast. 
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Our base measurement over a length of 7622 feet was completed on July 29. 
On the 30th a fresh westerly wind blew the pack-ice off the coast and we saw 
no more of it. Lieutenant Deane and I did some trout fishing in a lake and the 
stream running out of it close by; we only got a few char, the largest of which 
was just under ', Ib., but quite sporting fish; most were caught with a wet 
fly, but I got one or two with the dry. On the 29th the schooner Savora, 
tender to the Grenfell-Forbes air-survey plane, arrived in charge of Mr. 
Hubbard, but I did not meet them as they had sailed for the north before 1 
returned on board. 

On August 1 parties were away marking the coast-line for survey, and 
observation of the base extension triangulation was commenced which was 
completed, computed, and plotted by the 6th, and on the sth our astronomical 
observation camp was struck, the sights having been satisfactorily obtained. 
‘The following week sounding and coast-lining were commenced between 
Nain and the first rattle. On the gth the air-survey plane returned and asked 
for a doctor for a sick woman at Nutak (New Okkak), about 70 miles to the 
northward. Our medical officer, Surgeon-Lieutenant Sadler, went off in 
her and they rejoined us at Nain in the evening, having had a somewhat alarm- 
ing flight through fog. The party had successfully accomplished their photo- 
graphic survey between Okkak and last season’s work, about 150 miles, which 
did not take them long, as they only left us twelve days ago. Nutak is about 
5 miles from Okkak, which was wiped out by influenza a few years ago, the 
survivors having deserted the old settlement and started afresh; there is only 
one white man there, the Hudson’s Bay Company’s trader. One dangerous 
rock was discovered by the boats this day well out in the channel off the 
western end of Rhodes Island. There are no charts whatever northward of 
Nain except a general chart of the coast on a very small scale on which none 
of the detail of the coast is correct, and there are no soundings shown, so that 
it is useless for coasting. On the roth the ship and boats were sounding and 
a secondary triangulation was commenced for a plan of Nain anchorage. 
‘The schooner Savora returned and a mail arrived for us by trap-skiff from 
Hopedale. The next day was gloriously fine with a very light south-easterly 
breeze and maximum visibility of possibly 100 miles. Both boats got in a 
good day’s work and two dangerous rocks were found, one very nearly by the 
ship herself, although she was sounding in apparently clear water of over 
20 fathoms. 

Before sounding in the ship I went up with our navigator, Jenks, and photo- 
grapher, Anstey, in the seaplane which had very kindly been instructed by 
Dr. Forbes to help us in any way she could. We flew over the route followed 
on our passage between Davis Inlet and Nain and got a very fine view of the 
ground and located one dangerous rock close to our track between Nukasusutok 
and Kikkertavak and made a rough sketch of its position. No dangers with a 
greater depth over them than about 2 fathoms appeared to be visible from 
aloft, and these only when nearly vertically under the plane; this is probably 
hecause the bottom is covered with mud except where it reaches the above 
height, at which point it is probably fouled by the ice and so kept bright; the 
underwater contour at this depth was most clearly defined by an almost 
perfectly smooth line. The islands along the coast are almost innumerable, 
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and the general appearance of the relation between land and water is that of 
the pieces of a jig-saw puzzle scattered on a blue cloth; the work of correctly 
charting them and sounding the passages between must take years, and I was 
more than ever convinced that the first essential is a track inside them. The 
country inland is exceedingly rough and well wooded in parts but broken up 
by many inlets of the sea, some running 30 miles or so inland; lakes and ponds 
are scattered everywhere and at all levels, but only two rivers of any size were 
seen, one running into Tessiujak behind Tunungayualuk and the other the 
Fraser River north of Nain. There was a certain amount of fog even that day 
lying over the outer islands which prevented me from seeing all I wanted to 
seaward of Ford Harbour. We were on board again by 10.30 and com- 
menced sounding with the ship. Later in the day Mr. Crowley, pilot of the 
plane, very kindly made a flight on our behalf to photograph the islands lying 
between here and Cape Harrigan, and a map made from these at the War 
Office proved very helpful later for planning triangulation ; he also took Nagle 
up to obtain some upper-air observations which turned out to be interesting 
as they showed a marked temperature inversion up to 500 feet. On their return 
the plane sailed for Hopedale homeward bound to the States. Sounding and 
charting of the coast-line and topography was continued during the next three 
days. On August 13 I noticed that some of the leaves ashore were already 
taking on an autumn tint and that all the Labrador tea flowers were dead and 
brown. 

On August 15 we sailed from Nain to carry out oceanographical observa- 
tions in the offing, and then proceed to Halifax, Nova Scotia, to replenish with 
oil fuel. A party under the first lieutenant, Lieut.-Commander E. H. B. 
Baker, was left behind in camp to make a plan of Nain anchorage. Proceeding 
eastward through Strathcona Run to Ford Harbour we then entered a 
labyrinth of uncharted islands, rocks, and shoals, sometimes having to come 
astern to avoid them; we noted several breakers past which we felt our way 
out to the first oceanographical station northward of the Hen and Chickens 
Islets; here the sea was dotted with numerous icebergs, and I counted over 
sixty in sight which were dangerous to navigation and many small growlers ; 
the larger ones all appeared to be aground. The bottom was very uneven, 
varying rapidly between 20 and 70 fathoms, and the following year we dis- 
covered several dangerous rocks in this locality. After our second station, 
about 12 miles seaward of the outer islands and just within the 100-fathom 
line, the bergs ceased and there were no more sighted. The Davis Strait 
current impinges hereabouts on the Labrador coast bringing its cargo of bergs 
which get hung up amongst the islands and shoals until they melt, only a 
comparatively small number of them escaping and continuing their voyage 
to the southward, some of them of a fantastic shape showing an advanced 
state of disintegration. After Strathcona Run the islands were of a uniformly 
barren appearance, only the lowest forms of vegetation growing on them, and 
that very sparsely, showing that conditions outside are much more rigorous 
than amongst the coastal islands. About 20 miles outside the islands, between 
our second and third stations, the surface temperature rose 3° F., and between 
the same stations the water deepened to over 200 fathoms, rising again to 
59 fathoms at our third station. We did not again cross the 100-fathom line 
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for about another 30 miles. The surface temperature again dropped 4° F. 
about 35 miles outside the islands and just before our fourth station. 

Our last station was made the next day in lat. 57° 21’ N., long. 56° 32’ W., 
in a depth of 1502 fathoms, mud, a vertical series extending down to 2000 
metres; at none of our outer stations did the surface temperature fall below 
10° C. and at no depth, down to 2000 metres, did it go below 3° C.; a marked 
difference from the inshore stations where minus temperatures were obtained 
at middle depths. We stood inshore again on completion of our observations 
and made our landfall about the Hen and Chickens about midday the following 
day, but found it exceedingly difficult to recognize landmarks owing to mirage 
which distorts everything and makes the sharpest peaks appear table-topped ; 
this I imagine is the usual condition in the summer time and must always 
make coasting difficult for the stranger. Numerous bergs were again met just 
outside the islands, at first there were over sixty in sight together, but the 
number gradually diminished until sunset, when off the Farmyard Islands 
there were only seventeen in sight; the bergs and mirage afford additional 
reasons for using a route inside the islands. Off Cape Harrigan, in approxi- 
mately 56° 4’ N., 59° 58’ W., we experienced large and varied fluctuations of 
the compass needle amounting to as much as 14'2° and a mean swing of 6° to 
the eastward; this would not have been very surprising in this part of the 
world, where the same sort of thing occurs frequently on shore, but in this 
case the depths varied between 37 and 130 fathoms with no bottom, except 
for one cast of 22 fathoms, and these depths are usually considered too great 
for local attraction to affect the compass needle; the Astronomer Royal, in 
remarking on my report to the Hydrographer of the Navy, considered it 
probable that there was some local disturbance; but that part of the swing 
shown by our compass might be due to a variation of the Earth’s field associated 
with an aurora. 

The next morning we passed about a mile inside the 2-fathom shoal between 
Bulldog Island and the Main. There were some trap-skiffs jigging for cod 
on the shoal; these boats work from harbours between Holton and Cut Throat 
Islands during the summer season, being conveyed there and back with the 
wives and families of the fishermen in the Newfoundland Government 
steamers or by schooner. ‘Twenty-one icebergs were in sight off Cape Harrison 
at daylight, but only three in sight off Round Island at nightfall. During this 
passage a continuous line of soundings was run along the coast, also on each 
subsequent passage when conditions allowed of fixing. We landed our pilot, 
Captain Clarke, at Cornerbrook, Newfoundland, on the 2oth, and did not 
again embark a pilot as, although his services were of great value on our first 
passage up the coast and during our first encounter with ice, the survey, more 
often than not, carried us into waters with which he was unacquainted. 

The ship arrived at Halifax on the 22nd and sailed again on August 27. On 
the 30th we lay to off a particularly fine iceberg and lowered a boat to obtain 
photographs of the ship in company with it, on completion of which I blew 
the syren several times to see if the vibration would cause a “‘calving”’ as it is 
said sometimes to do; after three blasts calving did occur, two small pieces 
and one large one breaking from the sheer face of the berg.. The following day 
we were back on our ground and commenced running a line of soundings. 
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After rounding Cape Harrison we shaped to pass northward of Double Island 
and inside the Dog Islands by the track followed by the Gulnare in the 
seventies; the charted detail and soundings were quite fairly accurate, but 
we got 7 fathoms where 12 fathoms are shown south-westward of the Dog 
Islands. Here a settler came off in his boat to say that his wife was ill and ask 
our assistance. I instructed him to follow us to our anchorage as it was near 
nightfall, but he did not turn up. We endeavoured to find Adlavik Harbour 
as described in the sailing directions, but these did not tally with the chart, 
so brought up as convenient amongst the group in 25 fathoms, mud. We hove 
short at 6 a.m., and as the settler had not arrived I decided to go back in case 
his wife was seriously ill, and arrived and anchored off his house at 7.30. The 
settler came off with his wife immediately, and the doctor operated on a badly 
poisoned hand under an anaesthetic, discharged them, and proceeded at 
8.45. We continued our passage inside the Adlavik group, which were quite 
inaccurately charted. 

Adlavik Harbour, which was not shown on the chart, opened up after we 
passed the previous night’s anchorage, an entire island of some size having 
been omitted ; we made a compass-sketch survey as we passed and continued 
thence close round Pomiadluk Point, Capes Strawberry, Mokkovik, and 
Aillik, correcting the chart as we went. Just before passing between the 
Turnaviks we narrowly escaped grounding on a rock, the bottom being clearly 
visible from the bridge on both sides; we were over it before we could get a 
reliable sounding, but it could not have been much over our draught of 15 feet ; 
after fixing its position we proceeded. The chart after rounding Tikkerasuk 
is totally unreliable so that little could be found to base corrections upon, 
but some improvement in the sailing directions was made; we anchored off 
Hopedale at 5.45. Sailing at 6.30 the next morning we proceeded by the 
inner track to Windy Tickle and thence round Cape Harrigan, left Wrecked 
Boat Island to starboard, Katauyak to port, and then inside Ayagatot to 
Spracklings Island and Kikkertaksoak, and arrived and anchored in Ford 
Harbour at 7.30. The islands from Ayagatot were nearly all incorrectly 
charted and many omitted, and the light shown on Spracklings Island is 
actually on an uncharted island about 3 miles to the westward ; so we made a 
running Gyro-compass sketch survey and ran a line of soundings throughout 
to correct and complete the chart as far as possible based on existing detail 
which appeared relatively correct. 

I landed and climbed some hills to reconnoitre for triangulation. I found 
the country much drier and browner than when we left for the south; all the 
mosquitos had gone, thank goodness! having been killed off by the first frosts. 
A variety of edible berries were now plentiful, called locally blue-, black-, and 
bunch-berries, and bakeapples, which make good jam and are flavoured much 
like a baked apple; also there was a quantity of mushrooms which I was told are 
edible, but I never tried any. The doctor performed a successful operation 
for appendicitis on one of our able seamen assisted by the boatswain, Mr. 
Leeder, and our engineer. 

On September 5 a party was landed to build a trig. beacon, and Oom was 
established in camp on Iviksuak to make a main station; the ship then went 
round to Nain and found our camp all well and the plan finished. We left 
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again next morning, leaving Baker to man a station, and made for Sachem Bay, 
the first on the western side after passing the first “rattle” in Port Manvers 
Run, where we found plenty of water and got two-thirds of the way up before 
having to anchor. Lieutenant Deane and party were landed in camp to man 
Tikkeraluk station, and we left again for Port Manvers and anchored at the 
southern end of the narrows. The boat was sent through to look at things as 
we did not complete the passage last time, and she reported least water 
5 fathoms’ in the fairway and a very strong tide (6 knots) running to the north- 
ward. I waited till the tide turned, when we weighed and went through without 
difficulty as we had no ice to contend with this time, the least water obtained 
being 8 fathoms when rounding Hare Point. We came to under Thalia Point 
in Port Manvers in 19 fathoms at 8 p.m., a grim-looking spot in the grey light 
of evening with fog coming halfway down the rocky hillsides. The plan of 
Port Manvers is about 6 points out in orientation. Next day we lay weather- 
bound with fog and rain from the east and a falling glass. We weighed from 
our anchorage on the morning of the 8th and stood out of Port Manvers, the 
entrance to which is much encumbered with rocks and a very uneven bottom, 
then worked our way to the southward and anchored under the Black Islands, 
where I landed in a small harbour with a party to erect a mark on the highest 
hill close eastward of Amerak. A longish rough walk with a considerable 
brook to cross running out of a chain of lakes. Mist and rain came down soon 
after we landed, but we managed to get finished and clear of the tops before 
fog and heavy rain blotted everything out. On return to the ship we weighed 
and stood into Kolotulik Bay, where we came to for the night in 19 fathoms, 
stones and shells. Mist and rain all next day prevented work in the field. I 
sent a boat ashore to cut wood, and in the afternoon Lieutenant Petch towed 
the load to Oom, in camp on Iviksuak, with dry bedding, etc., as I feared that 
his party must be very damp and cold with all this wet weather, and I knew 
that there was very little wood where they were. The weather cleared in the 
first dog-watch, so I weighed and stood out to Solomon Island, where I had 
hoped to land Jenks in camp, but there was a considerable swell from north- 
north-east and a freshening southerly wind and a number of breakers; no 
suitable anchorage could be found for the night, and the coast looked iron- 
bound, so we returned the way we went and anchored in Black Harbour at 
sunset in 50 fathoms, grey mud. We met the boats returning just before 
anchoring, and they reported all well with the camp. When the clouds lifted 
the tops of the higher mountains were seen to be sprinkled with snow. During 
the week-end we caught fifty-three char, on a fly, in a pool where a large brook 
runs into the harbour; they averaged ', lb. and the best of them were 1 lb. 
On September 12 a strong northerly wind with rain and sleet prevented 
surveying, but Tuesday was fine and bright, so weighing at daylight we lay to 
to lower boats and sent Jenks into camp on Tessiujalialuk, while Petch brought 
the boats on to Port Manvers, where the ship proceeded. I landed and 
ascended Mount Thorsby with a party to erect a flag, and had a steep and 
rough climb to the summit just over 3000 feet, which took us 3'2 hours with 
our instruments and gear. We erected our signal and obtained main angles, 
using the Galton sun signal for the longer rays. The summit was sprinkled 
with snow and there was enough wind to make it bitterly cold observing; we 
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got back to the ship at nightfall. After the first few hundred feet, where there 
is some spruce, the mountain is entirely barren, even moss and lichens are not 
plentiful amongst the huge tumbled and frost-riven boulders which cover the 
crest and slopes. A party of us landed early in the morning and reached the 
summit in three hours to make a topographical sketch, but though there was 
little wind at the ship, both on landing and on our return, yet there was a 
moderate gale blowing from south-west on the top so that it was impossible 
to sketch even behind a windbreak, and only a few angles were obtained with 
difficulty ; I was glad I had got the main angles the day before. We got on board 
in the evening very weary. 

The ship left Port Manvers next morning and worked southward along the 
Aulatsivik shore to try and find a passage to Iviksuak, but got hung up in 
3 fathoms and had to anchor while the boat was got out to look for better 
water among the maze of islands, which she succeeded in doing by the after- 
noon when the ship followed her to Iviksuak and brought up off Oom’s 
camp. He reported all well and plenty of grouse (ptarmigan) ashore and so 
tame that he could kill them with a stick; so they offered no sport but came in 
useful for the larder; provisioned the camp for another fourteen days, as we 
had not yet been able to complete our observations owing to the weather. | 
was away early the next morning to erect a mark on Semikutak, a steep rocky 
island some 8 or 9 miles seaward of Iviksuak, only accessible in calm weather 
and with no anchorage for a boat. I ubtained a satisfactory view of other 
points from the summit, also of the coast; there was only one iceberg in sight 
by the Hen and Chickens, where a month previously I counted sixty visible 
from the bridge. In the evening we returned to our old anchorage which we 
called Black Harbour, but I think that the place of that name is really about 
a mile farther north and inaccessible for a vessel of the Challenger’s size. ‘The 
next day a boat went over to Tessiujalialuk and brought back Jenks and his 
party. Over the week-end I tried our pool again, but we only got three fish 
just over 1 lb., and six or seven small ones in the rough water of the brook, 
which I put back; these fish were all fontinalis or char, and not trout. ‘The 
autumn colouring ashore was lovely, with the dwarf birch making a carpet of 
gold and the creeping berry plants with a scarlet leaf which made beautiful 
splashes of colour amongst the greys and browns of the rocks and mosses. I 
found some wild red currants, but they were rather sour. A heavy squall 
from the west lasted two hours or so on Sunday morning and then moderated. 
Lieutenant Dickinson and party were established in camp near the brook to 
make the station near Amerak. In the evening some settlers came aboard in 
a large trap-skiff from Hebron, about 100 miles to the northward, with a 
woman to see the doctor. 

At daylight on the 19th we weighed and went round to Nain, landing Petch 
en route to re-flag a station and get some angles. Baker’s camp was struck and 
the boat went round to Sachem Bay to re-embark Deane and party. On the 
2oth the ship went round to Ford Harbour, and from there I took a boat out 
to one of the outer islands to make a station, we brokea valve spring and limped 
there and back on three cylinders ; the other boat also broke down, so that the 
party was unable to get away. I had some seal meat for dinner, which was very 
tender but dark and tasting rather of cod-liver oil. In the morning I was away 











48 SURVEYING CRUISES OF H.M.S. CHALLENGER OFF THE 


in one boat and Petch in another to erect beacons on different islands ; another 
valve spring went. On the 22nd Deane and Petch were detached into camp 
on Kikkertaksoak and Nukasusutok to make main stations; Baker obtained 
azimuths and main angles at Ford Station while Jenks and myself commenced 
a triangulation for a plan of Ford Harbour. A small mail arrived by trap- 
skiff from Hopedale. 

Friday, September 23, confirmed the beliefs of the superstitious. Weighing 
at daylight to land a party on Semikutak while the weather was fine, we were 
steaming along a track twice previously followed without any indication of 
danger and, as usual, sounding every twenty seconds with the echo gear and 
getting water between 30 and 50 fathoms, when a sounding of 21 fathoms was 
called, and before another could be obtained the ship struck a pinnacle rock 
invisible from the masthead at a ship’s length. I at once rang the engines 
full speed astern, but she remained fast, and oil and water rose rapidly in the 
provision room so that we were only able to salve a small quantity. Every 
compartment from the boiler room to the store abaft the forward ballast tank 
was found to be leaking, and the lower deck and hatches had to be shored 
down. Although it appeared to be quite calm when afloat we now found that 
there was sufficient swell to cause the ship to pound enough to shake the masts 
and funnel violently, while the engines could be seen lifting 2 or 3 inches each 
time she struck, an alarming screeching occurred each time the bottom worked 
on the rocks, which fortunately were ground smooth by ice action. On sound- 
ing round the ship, 5 fathoms were found under the bows, 3 under the stern, 
with 30 fathoms two ship’s lengths away, while the ship was balanced on a 
g-foot patch under the bridge with both ends clear of the ground ; had we been 
less than a ship’s length to either side we should have gone clear. I now 
decided to try and haul her off astern when the tide made; as we had gone 
ashore about low water neaps and expected about a 2-foot rise it would be 
necessary to lighten the vessel somewhat, but not until the last minute, so as 
to prevent pounding as much as possible; for this purpose we laid out the 
bower anchors astern and brought the hawsers to the trawl winch while a 
kedge was laid out on the starboard bow to keep her head steady to the swell. 
Having four of our officers and most of the seamen away in camp, all hands, 
including cooks, stewards, and civilians, had to assist in this work, which they 
did admirably and without mishap except for one man, who was surprised by 
the lurch given by the boat when an anchor was dropped and took a beautiful 
header into the icy water, but was pulled out none the worse. Before trying to 
haul off I got a round of angles to fix the position of the rock. All was ready 
just before high water, when the bower cables were veered on to the bottom, 
every one was sent aft, 14 tons of water were pumped from the starboard boiler, 
and 15 tons of oil from the port forward outer tank to keep an even keel; this 
lightened the ship about 5 inches on her mean draft, and at high water the stern 
hawsers were hove upon, the engines were put full speed astern, and at about 
12.30 the ship came off gently, which was very lucky, as with only a slight 
increase of sea I fear we should have lost her. After refloating and recovering 
anchors the ship returned to Ford Harbour to examine the damage with 
divers while the boats were sent away to recover the camping parties. ‘The ship 
was settling by the head until the forward compartments were full to the lower 
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deck, when the pumps held their own and even gained a little. A strong 
easterly wind rose during the night with mist and heavy rain, so that I was very 
thankful to have refloated at the first high water; the bad weather prevented 
the divers from working until the evening when things eased up enough for 
them to go down and make an examination ; they reported the bottom plating 
and centre-line keel to be badly buckled but not holed, though all the seams 
were leaking and a number of rivets missing. Diving continued all next day, 
and the divers, Shipwright Wade and Leading Seaman Long, had a severe 
time of it in water only one degree above freezing ; missing rivets were plugged 
with wood or lead plugs and an attempt was made to caulk the worst of the 
leaky seams, this so far reduced the entry of water that the pumps were able 
to control the leaks. We now found that we had only 40 tons of fuel free from 
water, which would not be enough to carry the ship to St. Johns if we got any 
bad weather, but we hoped to be able to salve an uncertain quantity by pumping 
by hand from the surface of the oil in the damaged tanks; our fresh water was 
also spoiled and the salved provisions would just about carry us to civilization ; 
water could be distilled but not stored in any quantity, so washing was cut 
out and our supplies reserved for drinking. We were of course in communica- 
tion with the Admiralty and Halifax by W/T, and learned that H.M.S. 
Heliotrope had been ordered to our assistance. We sailed at daylight on the 
26th, with a boat sweeping ahead and keeping inside all the islands to get 
sheltered water till we found how our repairs were holding, and reached Davis 
Inlet that night. Next day we stood out to sea past Cape Harrigan, and thence 
down the coast, and at sunset on the 28th fell in with the Heliotrope off 
Spotted Island. As we did not like the look of the weather we both put in to 
Domino Run, where we lay weatherbound by a south-easterly gale till the 30th. 
The ship was very tender with all the loose oil and water in her hold, taking a 
large list for any small reason, such as a wind on the beam; I therefore ordered 
all damaged compartments to be kept flooded to the lower deck, and while 
this put her down by the head more, it restored her stability and made her more 
sea-kindly. The ships sailed in company on the morning of the 3oth, and after 
being again stormbound for two days in the Bay of Islands we reached Halifax 
safely on the morning of the 5th with enough oil for half a day’s steaming in 
hand. Repairs were carried out at Halifax before the ship’s return to England. 
Second Cruise, 1933 

‘The ship arrived on the coast, after working in the West Indies, on 22 July 
1933, and found the usual procession of icebergs, which seemed rather more 
numerous than last year; ninety-seven were in sight off White Cockade Island 
as well as many growlers, a large bunch being aground on the shoal inside 
Bulldog Island; one tabular berg was estimated to be a mile long, which I 
believe is unusual in north latitudes. During that night we passed a number 
of bergs close to and had to alter course; it was never really dark, and they 
could be seen as a dark mass against the light of the northern sky at perhaps a 
mile, but showed up white as they drew abaft the beam and were visible much 
farther. On a really dark night however they cannot be seen more than a 
quarter of a mile, if that, and it is only safe to just keep steerage way unless a 
searchlight is available, growlers being visible even less far. We arrived off 

4 











Oo SURVEYING CRUISES OF H.M.S. CHALLENGER OFF THE 


mn 


Gull Island next morning and made a running survey of the passage into 
Hopedale to correct the published chart; this was the channel used by the 
old Mission barque Harmony, a vessel of about 250 tons net, and many an 
anxious moment they must have had with light or scant winds, ice, and often 
no anchorage. The day was hot with a screen temperature on the bridge of 
80° F. We arrived at Hopedale at 3.30, and, it being Sunday, I landed for 
Evensong at the Mission church, where the Liturgy was sung entirely in 
Eskimo. The pack-ice had entirely left the coast, the last of it having been 
seen off Cape Harrison on July 4. 

Weighing from Hopedale the next morning we took the outside passage, 
through the “Cluster of Rocks” to Windy Tickle, carrying out a running survey 
on the way and with the boat ahead. Fog came down off Cape Harrigan and 
we had to feel our way past with an occasional glimpse of the cliffs. Thence 
we took our old route inside Massacre Island to Davis Inlet, where we brought 
up off the Hudson’s Bay post. While the boat sounded out the anchorage I 
landed to inquire of the Hudson’s Bay Company trader as to supplies for a 
Winter Survey Party. ‘There are no Eskimo here, but about eighty Indians of 
the Nascaupee tribe, a branch of the Cree nation, were camped along the 
mainland shore, making their summer visit to trade and meet their priest. 
They are indescribably filthy and clad in rags of deerskin and store clothing; 
their canoes are of the usual Canadian pattern, built of light spruce battens 
laid both as frames and longitudinals and covered with painted canvas, a 
16-foot canoe weighing no more than about 60 lIb., but very frail and even 
more crank than the average Canadian canoe; their dwellings are both of the 
ridge-tent and the “‘tepee”’ type, covered with old canvas and skins; they are 
entirely nomad and wander up and down the country from Ungava to the 
St. Lawrence, travelling the lakes and rivers by canoe and living by hunting; 
they are said to be inferior trappers. The Hudson’s Bay Company trader is 
the only white man here, and is alone but for a few native assistants. There is 
a strong tidal stream in the anchorage, which is in a picturesque narrow strait 
bordered by spruce-clad hills. 

On the 25th we sailed from Davis Inlet with the boat going ahead and took 
the passage westward of the Freestone Islands, thence between Spracklings 
Island and Lopsided Island, and the long straight stretch past Kikkertaksoak 
to Ford Harbour; a boat was lowered off Kikkertaksoak to reflag the mark, 
and I was glad to see most of our last season’s marks still standing in spite of 
the winter gales. We carried out corrections to the chart on passage and 
found 5 fathoms near where we had 11 on our last trip this way. We arrived 
at Ford Harbour in the first dog-watch. Next day parties were away re- 
flagging main stations and marking secondary stations and coast-line. On 
Aupaluktok, or West Red Island, we found a mark, laid out with stones on the 
summit, in the form of an ensign “union down,” which would appear to 
indicate that some one had been in difficulties there; the stones had evidently 
been in their present position for some years. On Khagitakotok, opposite 
Ford Harbour, a human skull was found, probably from an ancient Eskimo 
grave, which however we failed to locate. Mosquitos ashore seemed to be even 
worse than last year. During the remainder of the month parties were busy 
marking and triangulating. A visit was made to Nain, where the same folk 
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were found as last year, and in addition, Mr. Wheeler, the American geologist, 
whom we were able to assist with some data and by checking his chronometers. 
I was also able to make most of our arrangements for supplies, equipment, and 
dogs for the Winter Survey Party. I also learned that there had been no pack- 
ice on the coast in this neighbourhood at all this year, and that it had been 
clear since the landfast ice went out in June; the inner runs finally froze about 
December g last, but there were two freeze-ups before that which were broken 
up by offshore gales. 

On August 1 the survey of a track from Nain out to the Hen and Chickens 
was commenced, and continued uninterruptedly until the ship left to refuel 
at the end of September, camps being established as necessary and stations 
made for tidal and tidal-stream observations at various points. During this 
period two trips to the southward were made by the ship while the boats 
continued the work from camp; each passage conveyed dangerous cases of 
septic mosquito bite to hospital, the first to the Grenfell Mission Hospital at 
St. Anthony, Newfoundland, and the second, our medical officer himself, to 
the Grenfell Hospital at Cartwright, Labrador. Both were luckily treated in 
time to avoid septicemia, and rejoined us again later. On the passage north 
from St. Anthony we had a lot of fog, which made the icebergs an anxiety, 
especially at night, as they could only be located by the sound of the sea break- 
ing against them as the ship approached. Anchored at work off the Hen and 
Chickens the cable had always to be ready for slipping in case a berg should 
fall aboard us suddenly; on one occasion, while observing tidal streams at 
anchor, we had to get away quickly to let one pass our station. 

On September 9 a party of us with Mr. Grubb, the missionary, and Mr. 
Wheeler made a three-day trip up Tikkoatokak Bay, the second northward 
from Nain, which runs back about 36 miles into the land past Mount Lister, 
which rises to 2800 feet and is the highest mountain in the immediate neigh- 
bourhood. This bay is really a fjord the shores of which rise steeply and in 
places precipitously on either side; the water is deep and apparently free from 
dangers, at any rate in the middle. At the head the Kamanatsuk, a river of 
some size, runs in through a heavily wooded valley, and there are considerable 
falls a few miles up it; a rapid near the mouth prohibits navigation except by 
canoe; near the head the Kotannak Brook empties from a very large lake 
behind the mountains on the northern side, and there is an iglosuak and a 
portage trail for boats to the lake through a few hundred yards of woodland, 
the brook not being navigable; there is good anchorage, with sandy bottom, 
for a boat off the mouth of the Kamanatsuk, but there is no shelter to be found 
from easterly winds. We hoped to find caribou, but only located their trails 
on the sandbars of the river, also finding the tracks of black bear in the woods, 
but heavy rain turning to stormy weather prevented any further exploration 
or hunting and kept us confined to the boat during the remainder of the trip. 

On September 15 snow appeared on all the mountain tops, and puddles 
ashore were frozen over, and on the 19th and 2oth we lay stormbound by a 
heavy gale from the north with both anchors down, while the temperature 
fell to 35° F. with sleet. Next day the weather moderated sufficiently to work 
in sheltered water, and I took the ship out to the Hen and Chickens, but the 
swell was too heavy to do any work and was breaking in 4 fathoms, which made 
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things too risky in unsurveyed water. I was however able to locate and fix 
several new breakers shown up by the swell before returning to protected water 
to work. A camp was established at Kauk Harbour, about 3 miles south of 
Nain, and there I left Lieut.-Commander Jenks and Lieutenant Monk with a 
party to carry on the survey of the channel southward from Nain whilst the 
ship proceeded to Halifax for fuel and stores on the 25th. Kauk Harbour is 
small but snug, and ideal for any vessel having to winter on the coast, as the 
tidal streams are negligible and the narrow entrance prevents any possibility 
of ice movement or of it carrying a vessel out with it ; there are ample supplies 
of wood and water, and it is only about 2 miles by easy trail over the hills to Nain. 

The ship returned with stores and equipment for a Winter Survey Party on 
October 12, making the Hen and Chickens in a snowstorm and just reaching 
Nain before fog and nightfall were added to the snow to blot everything out. 
During the next month the survey of the South Channel was continued, con- 
ditions steadily becoming less pleasant; daily the temperature fell lower, and 
as the sea-water is always cold it was not long before the spray started to freeze 
and the boats came back each day covered in ice; sailing boats had their sails 
frozen into a curve on each tack, the ice breaking off in a shower when they 
went about; the ship grew whiskers of ice all round her water-line, and ropes 
doubled their size with frozen spray or snow. By the 3oth snow covered the 
country down to the landwash, and did not melt again. An unexpected diffi- 
culty arose owing to the tar in the boats’ falls freezing, so that the ropes became 
stiff and brittle; on one occasion when hoisting one broke like a stick, after 
which it was necessary to keep them unrove and stowed down below until 
they were required for use. At the week-ends parties landed to shoot ptarmigan 
on the hilltops; they were now quite white and difficult to find, so that one 
usually got a lot of walking for each bird bagged; others built a toboggan and 
had some fun, and one officer went off on ski, but I think found the snow too 
wind-crusted to be good. On November to I discontinued work in the field 
as conditions became too rigorous and the ship proceeded to Nain and started 
to establish the Winter Party in their base at the Hudson’s Bay Company’s 
hospital building; stores and equipment of every variety were landed and the 
house was rigged up very comfortably. A half-grown black bear was brought 
on board destined for Whipsnade; he was a friendly little fellow and was 
christened “Jacky” by the sailors. 

On the 14th the harbour surface was “catching over”’ with ice, but I think 
this was due to the water being much fresher than outside as the surface tem- 
perature was only 31° F. On the 15th we had gentle breezes from north-north- 
east with snow, later dropping to calm with a steeply falling glass which 
reached 956 millibars, or 28-23 inches in the afternoon, and shortly after the 
wind came away from the south-south-west, and gradually increased to a gale 
at west-north-west, blowing hard throughout the night with a temperature 
of 5° F.on board and zero ashore. During the night we dragged a bit and found 
we were unable to veer more cable owing to the windlass drum being frozen 
to the spindle, but we managed to let the other anchor go, which brought her 
up. In the morning the surface of the sea was “smoking” all over, which it 
does prior to freezing, so I decided to sail without waiting for our mail, which 
was on its way north, and after bidding farewell to the Winter Party we left 
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at noon before a fresh gale from the west, and were clear of the land before 
night fell accompanied by snow. 

The Winter Survey Party consists of: Lieut.-Commander E. H. B. Baker, 
in command and in charge of survey; Lieut. D. W. Deane, assistant surveyor ; 
Surgeon Lieut.-Commander E. W. Bingham, medical officer, meteorological 
observer, and expert in arctic travel; Petty Officer J. D. Stevenson, surveying 
recorder; Leading Seaman T. O. Hampson, surveying recorder ; Able Seaman 
A.J. Marlow; Able Seaman F. Marshall; J. M.H. Holgate, officer’s steward and 
cook. They were selected from volunteers from nearly the whole of the ship’s 
company and officers, and their object is to endeavour to continue the charting 
of the coasts and islands and the topography within a radius of 60 miles from 
Nain and south of Port Manvers, using Nain as their main base from which 
to establish camps in snow houses or tents, as may be convenient for carrying 
out the work. They will use komatiks and dog-teams as long as conditions 
allow, after which local boats will be employed to continue the survey until 
the arrival of the ship about July 1934, when they will rejoin her and she will 
resume the survey where it was broken off last year. 


THE VEVENO-PIBOR CANAL PROJECT SURVEY 
GEOFFREY PARKER anp W. D. MACKINTOSH 


HE problem of selecting a line for a by-pass channel through which some 

of the waters of the Upper Nile could be diverted, with the object of avoid- 
ing the heavy wastage that occurs during its passage through the sudd region, 
has been under consideration since the reconquest of the Sudan, and was first 
discussed by Sir William Garstin in his ‘Report on the Basin of the Upper 
Nile,” published in 1904, since when several surveys and studies have been 
undertaken. The present paper describes a survey recently completed of an 
area situated between Bor and Gemeiza on the Bahr el Gebel on the west and 
the headwaters of the Sobat river system to the east, in order to ascertain the 
possibility or otherwise of the construction of a canal taking off from the main 
Bahr el Gebel and connecting with the natural channels of the Sobat, which 
rejoins the White Nile well below the sudd. This system offers an important 
potential advantage in that its channels, which are of considerable carrying 
capacity, are practically dry during the season of the year in which they would 
be required for use as a canal. 

This proposal is but one of several put forward for the solution of one of the 
most difficult river engineering problems in the world. Other surveys have 
been made and are still to be undertaken, and it is probable that some years 
must elapse before any definite scheme can be decided on. 

The possibility of thus utilizing as a canal the Sobat river system, of which 
a tributary, the Veveno, rises in the open plain not far from the Bahr el Gebel 
itself, was first noticed by Mr. O. L. Prowde, c.M.G., after the exceptionally 
high flood of 1918; but owing to the inaccessible nature of the intervening 
country it was not then possible to undertake its survey. The activities of the 
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Department were accordingly concentrated on an alternative scheme, involving 
the survey of a large tract of land immediately east of the sudd region, and 
extending northwards from Bor to the Zeraf river. By the time this survey was 
completed, the development of motor transport and the introduction of motor- 
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The Veveno-Pibor Canal Scheme 


driven “graders” had rendered feasible the penetration of areas hitherto 
impassable to anything more than rapid military patrols or reconnaissances. 
In the autumn of 1927, on the completion of the Bor—Zeraf Survey, it was 


decided to explore the country eastwards as far as the Pibor. During the 





ee ee ee ee 


nai. men 








THE VEVENO-—PIBOR CANAL PROJECT SURVEY 55 


following short dry season time permitted only of a preliminary reconnais- 
sance; but valuable experience was gained, and on this the subsequent opera- 
tions were based. It was also decided at the same time to undertake the aerial 
survey of a considerable part of the Bahr el Gebel valley from Mongalla north- 
wards. Although extensive surveys of the innumerable water channels in the 
sudd region had already been made, the impossibility of mapping the whole of 
this enormous area had become evident; and post-war experience of aerial 
survey in other almost equally difficult parts of the world suggested the suit- 
ability to the area of this modern method of mapping. The same arguments 
applied to the area described in this note which, although so opposite in 
character to the swamps of the sudd region, is equally inaccessible; and it was 
therefore decided to extend the proposed aerial survey over the whole of the 
plain eastwards to Pibor Post and covering the Veveno river valley. Tenders 
were called for from two British firms, and the contract was awarded to the Air 
Survey Co., Ltd., in the summer of 1929, work being commenced in the 
following winter. 

The survey now to be described is of interest chiefly on account of the 
unusually remote, difficult, and inhospitable country in which it was to be 
undertaken : in fact, it was a task which would have been entirely impracticable 
without modern road machines and transport. The country to be traversed 
is of a very difficult nature. It consists of a vast flat cotton-soil plain, covered 
with dense grass 5 to 7 feet in height throughout the rains, which continue from 
April to December. During this period it is impassable except to the scanty 
native tribes and the game animals. By January the ground has dried and the 
grass is burnt. It is then found that the grass clumps have collected clods of 
hard clay, which may be 6 inches high and more in diameter, and about 15 
inches apart. These cover the whole surface of the plain except for a few 
scattered patches of sandy soil. As the surface of the ground dries it hardens 
and shrinks, and innumerable cracks appear extending downwards to a depth 
of 3 or 4 feet. 

It is impossible to travel over this surface in a wheeled vehicle at any speed 
greater than a crawl, even in a powerful six-wheeled lorry, and difficulties are 
accentuated by the waterless nature of the country. There are a few scattered 
water-holes called fulas, but these are all dry by February at the latest, by 
which time the upper reaches of the Veveno are also dry. For the remainder 
of the dry season a party operating inland is dependent for its water supply on 
the Bahr el Gebel, until the lower Veveno is reached some 180 kilometres 
distant, where there will probably still be pools in the bed of the channel. 

Prior to the reconnaissance of 1928 above-mentioned very little was known 
of the country east of Bor, except its waterless and uninhabited character, and 
the existence of a belt of forest of varying width extending inland from the 
river. In 1912 a military patrol had crossed to the Pibor river with great difh- 
culty, and in the very high flood of 1904 a gunboat had ascended the Pibor 
and the Veveno until the channel was no longer distinguishable from the sur- 
rounding flooded plain. Captain Comyn, of the Egyptian Army, who was in 
command, made a rough compass traverse which subsequently proved to be 
remarkably accurate. In his book, ‘Service and Sport in the Sudan,’ published 
by ‘The Bodley Head, some two chapters are devoted to an account of this 
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expedition. On reading these one is struck by the courage and determination 
shown both by him and by the English engineer in charge of the steamer in 
penetrating so far. At any point beyond the Pibor Post, which, by the way, did 
not then exist, there was considerable risk of the steamer’s grounding so 
heavily that it could not be refloated, as the Pibor river is liable to fall suddenly 
and rapidly. He reached a point about 450 kilometres beyond Nasser, his last 
contact with civilization, and a return journey there for a party of thirty in a 
rowing boat would have been a bleak prospect. It is of interest to note that no 
subsequent attempt has gone within 100 kilometres of this. 

The survey of this area was begun, then, in January 1928 by a reconnaissance 
party with pack-donkey transport which left Malek, a village 17 kilometres 
south of Bor, and succeeded in penetrating to a point about 65 kilometres 
inland. At Pengko, 50 kilometres inland, the forest ended and here water 
was found in fulas. Beyond this was open plain, and the party proceeded a 
further 15 kilometres through long grass too green to burn, which, combined 
with the difficulty of watering the donkeys, stopped further progress. The 
party was supplied with a Ford car which it was found impossible to use even 
at a walking pace, and a subsequent trial with a Thornycroft six-wheeled lorry 
conclusively proved that without road construction the proposed survey would 
be impossible. Accordingly, in the following summer of 1928 four American 
road graders and some six-wheeled lorries were purchased. Native drivers 
were recruited and trained by the Mechanical Transport of the Sudan Defence 
Force: a valuable service which was much appreciated. 

The graders were petrol or paraffin motor-propelled machines carrying a 
large steel blade across the centre of the framework in front of the engine, the 
horizontal and vertical angles of this blade and its height being adjustable by 
the driver. Three of the machines were driven by 10-20 H.P. engines, and the 
fourth, a heavier model with a larger blade, was of 15-30 H.P. These machines, 
and especially the lighter models, were found to be liable to frequent break- 
down in the hands of their native drivers, but they proved on the whole very 
satisfactory for their purpose. 

The training of drivers, purchase of motor vehicles, spare parts, oil, fuel, and 
survey stores were completed by 1 December 1928. Two main parties were 
organized and began operations as soon as the country was dry enough towards 
the end of the month. One party with road graders and motor transport was 
to survey a line from the Bahr el Gebel to the upper reaches of the Veveno. 
The other, with pack donkeys, was to survey the lower Veveno, the Pibor, and 
their tributaries for a short distance upstream of their junctions with those 
rivers. 

The first party was based on Malek, some 1600 kilometres by river from 
Khartoum, and 800 from its headquarters at Malakal, from which station it 
was transported by river steamer and barges. It had two British officials, one 
i.gyptian surveyor, one Egyptian engineer, fifty-five chainmen, six bookers 
and artisans, fourteen motor drivers, six servants, one 15-30 H.P. grader, one 
io-20 H.P. grader, two six-wheeled lorries, one touring car, one box car. 

On the existing small-scale maps a line was chosen which would reach the 
Veveno to the south of the fula, called Lyodein Pool, which point was fixed 
upon as the junction between the two parties’ surveys. This line was ranged 
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on the ground by prismatic compass, and the graders commenced the con- 
struction of a track along it, followed by a plane-table traverse and a line of 
precise levelling. The Veveno was reached by the graders at a point about 
8 kilometres upstream of Lyodein Pool, and Lyodein Pool itself on January 17. 
The survey was connected to that of the second party a month later, and one 
or two cross-sections of the Upper Veveno were also levelled. The graders 
continued working along the left bank of the Veveno towards Pibor Post for a 
further 55 kilometres; they then returned to Lyodein Pool and made a track 
up the Veveno for a distance of 23 kilometres. 

The total length of track made was 194 kilometres at an average daily rate 
of 4°8 kilometres. The road was made by scraping off enough of the top soil 
to leave a reasonably smooth dry-weather track, the spoil being deposited by 
the rear end of the angled blade in a low ridge along the side. It was found 
subsequently that a track made in this manner remains passable for one season 
only and must be regraded after the following rains. 

To understand the conditions under which survey work must be done in 
this area it is necessary to be given a short description of the country. The 
open plain between the edge of the forest bordering the Bahr el Gebel and 
the Veveno valley is of a forbidding aspect difficult to describe. After the long 
coarse grass has been burnt there is nothing but an occasional distant tree to 
break the monotonous line of the horizon. Here and there, but visible only 
close at hand, are small patches of young green grass subsisting either on the 
last remaining moisture in the soil or upon nightly dew. These are eventually 
either shrivelled up by the sun or eaten by game animals. The landscape then 
has, in relief of the interminable black of the cotton-soil, nothing but the yellow 
brown of the patches of unburnt grass. This dry grass has a knife-like edge, 
and if grasped in the fingers and pulled it will cut to the bone. At any time in 
the heat of the day may be seen three or four separate dust devils looking in the 
distance exactly like German 5-9 shell bursts. These miniature whirlwinds 
pick up the black soot of burnt grass and travel considerable distances at high 
speed, and if a tent stands in their path everything light and movable therein 
goes with them. The cotton-soil dries to an incredible hardness. A surveyor 
on one occasion dropped a pencil from his plane-table and it fell down a narrow 
crack. Two men were left behind with pickaxes to retrieve it, and it took 
twenty minutes’ hard work to dig it out. At the end of a season’s work the 
pickaxes used for digging the bench-mark pits have lost several inches from 
each end. 

In the early morning the air is clear and cool, and owing to the refraction at 
about sunrise long distances can then be seen. It appears to the observer that 
he is standing in the centre of a depression with rising ground all round him. 
As the sun climbs higher the ground flattens out, by 9 a.m. shimmer puts an 
end to such accurate instrument work as first-order spirit levelling, and long 
before midday visibility is reduced to about 1 kilometre, though trees, etc., can 
be seen at distances up to 6 or 7 kilometres. In this open plain, many miles 
from water, the only condition favourable to human existence is the entire 
absence of mosquitoes and other pests which abound in all places near water. 
It is possible to sleep without a net, and to sit outside a tent at night beside a 
bright light without having any uninvited guests other than an occasional 
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whisky moth, which, if permitted, will sit on the edge of a glass and with its 
long proboscis suck up its ‘“‘sundowner.” After crossing about 70 kilometres 
of this country, as literally a desert in the dry season as any Sahara, the Veveno 
valley is reached, and here conditions differ at first but little. Trees, mostly 
stunted acacias, are more frequent, and an occasional shallow and long-since- 
dry water-hole is found. The source of the river is almost indistinguishable 
from the surrounding flatness, and it is hard to realize that this is one of the 
main sources of the Pibor, which in the flood is a magnificent stream. As one 
follows the channel downstream it gradually becomes more defined, and at 
last the open plain is left behind and trees and bushes appear on either bank, 
rapidly increasing in number till they constitute a narrow forest belt spreading 
from the river to a depth of 3 or 4 miles on either side. 

It might well be imagined that this desolate region would be uninhabited 
even by wild animals, but such is far from the case. Vast herds of gazelle of 
the Rufifrons family are the chief feature. Seen from a motor car as they race 
alongside they are a beautiful sight. They have immense reserves of speed 
and can overtake with apparent ease a car doing 30 miles per hour and cross 
the road ahead of it. It is a curious trait of these and of other animals such as 
zebra, of which occasional small herds are seen, not to run directly away from 
a car as they would from a human figure, but actually to converge on the road 
and cross it diagonally. These gazelles, and the other small game such as oribi 
and reedbuck, feed on the young grass and probably obtain water from the 
same source in the form of early morning dew. 

Of birds, the greater bustard and the francolin partridge are common on 
the plain, but no others are to be seen except ostriches and the ubiquitous 
vultures, which appear from nowhere with clockwork regularity as soon as a 
survey party begins to strike tents prior to a move. On the edges of the plain 
and in the forest bordering it are numbers of reedbuck and tiang (a member of 
the hartebeest family), occasional elephant, lion, buffalo, giraffe, hyenas, 
warthogs, jackals, and a very few wild dogs. Owing to the presence of natives 
there is little game in the lower Veveno, but the pools in the river-bed abound 
with pelicans and wildfowl. 

The inhabitants are of the Beir tribe. The men are fine upstanding creatures, 
entirely naked except for beads. They favour ostrich-feather head-dresses for 
special occasions, and ivory arm ornaments. The women usually wear a skin 
round the waist, and nearly all have the lower lip pierced just above the gum, 
and wear a bone or ivory ornament about 1 inch in diameter in the hole. 
Like most primitive people they are conservative in their ideas of personal 
adornment and will buy only beads of the regulation size and colour. They 
appear to live chiefly on fish and milk, though they grow a certain amount of 
durra (millet) grain, The men do no work except tending their cattle, and even 
the hut-building is left to the women. The huts are primitive and shapeless 
affairs of grass over a brushwood framework. Sheep, goats, and milk can be 
bartered for spearheads or beads. 

The second party was based on Akobo on the Pibor river. Navigation by 
river steamer is usually possible to this point from early July to the middle of 
December. Up to Pibor Post it is sometimes, but not always, possible until 
the end of October. Pack donkeys were employed by this party, as sufficient 
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water could be counted upon in the river-bed. Store dumps were established 
by steamer during the flood at Pibor Post, Akobo, and Nasser. Such dumps 
are essential for the maintenance of a survey party using animal transport in 
this roadless and unproductive area, where even donkeys cannot live on the 
land in the dry season. The only means of communication with headquarters 
at Malakal was by native runner to Akobo and thence by canoe. Later the 
construction of a road from Malakal to Nasser speeded matters up, but till 
then the mails took a month from Malakal to Lyodein pool. 

Donkeys when working require 1 lb. of durra grain, and chainmen and 
donkeymen 1°; lb. of durra flour daily. ‘The men have in addition a few luxuries 
such as oil, onions, and tea. 

The party consisted of two British officials, one Egyptian surveyor, one 

guide (native ex-police officer), ten bookers, servants, etc., twenty-seven 
_chainmen, thirty-eight donkeymen, 180 donkeys. It was decided to commence 
operations from Pibor Post towards Lyodein Pool, in order to finish this reach 
before the pools in the Veveno had dried up. An advance party was landed 
early in December and marched to Pibor Post, taking ten days to cover 130 
kilometres. Pack donkeys are at best a slow form of transport. In the early 
part of the dry weather before the grass has been burnt, and paths retrodden, 
it is most laborious. Furthermore, at least a week is required to get donkeys 
and men trained and into condition again after the long inactivity of the rains. 
Ill-balanced loads are scraped off against trees, donkeys wander aimlessly 
about bare-backed or gallop away in panic with their saddles under their 
bellies, native-made saddles give way at unexpected points, and for a day or 
two all is disorder and exhaustion, with but little progress. The normal load 
for a donkey is 120 lb., and donkeymen are provided on a scale of five donkeys 
to each man, with a head man in charge. No head stalls or head ropes are 
used, and the donkeys directed entirely by voice or by tapping the neck with a 
stick. On any sort of path in open country they follow well one behind the 
other, but through pathless grass or forest they become a severe trial to the 
temper, and many and frequent halts are necessary to enable the scattered 
column to close up. When the day’s march is completed they are turned loose 
to find what grazing they can. It once happened on an earlier survey that the 
man in charge fell asleep and allowed the whole donkey train (hamla in Arabic) 
to disappear, and they were not found until twenty-four hours later. And on 
another occasion they ran off with a herd of buffalo and were extricated with 
some difficulty. At sunset, after being watered, they are driven into camp, 
shackled in military fashion to a picket-rope laid down on the ground in a 
square, and given their ration of durra grain. If either lions or hyenas are in 
the neighbourhood a fire is maintained throughout the night and extra guards 
are posted to prevent a stampede. When a donkey hears at close range the 
lion’s roar or the hyena’s howl his natural instinct is to break away and run, 
and if he succeeds he is dead meat very soon afterwards. 

The main party disembarked about 40 kilometres upstream of Akobo and 
reached Pibor Post after a six-days’ march on December 14; and on the 16th 
the survey was commenced. A plane-table traverse of the route along the 
Veveno, a line of precise levelling with short spurs along the Lotilla and 
Kangen rivers on the right bank, and several cross-sections of these and 
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of the Veveno valley were made, and the party arrived back at Pibor Post on 
January 23. 

A similar survey of the river Pibor and its tributaries was then begun. 
Akobo was reached on March 1, and Nasser on April 3. In order to maintain 
communications with this party when the Sobat had fallen too low for naviga- 
tion, a road was made by two 10-20 H.P. graders from Malakal to the nearest 
point on the Sobat and thence along its right bank to Nasser. Subsequently 
a road was started from the left bank of the Sobat opposite Nasser; but this 
was abandoned in the vicinity of the Sobat-Pibor junction, owing to the low 
swampy land there which was found impracticable for wheeled traffic. 

The line of precise levelling from Malek to Nasser was connected at Nasser 
to a line made some years previously, thus completing a circuit of about 1400 
kilometres from Malakal via Bor and Malek. The closing error was 81 milli- 
metres, which represents a high degree of accuracy. Throughout the season’s 
levelling, bench-marks consisting of iron piles were dug into the ground at 
about 4'2-kilometre intervals, and were beaconed by iron poles with number 
plates. The piles were 2 metres long, except every fifth one, which was 
4 metres in length. From the holes dug for these bench-marks soil samples 
were taken for subsequent laboratory analysis, the nature of the subsoil being 
of great importance in canal design and maintenance. A light boring outfit 
was also used to obtain samples of soil from greater depths, but it proved 
unequal to the task of penetrating the heavy clay and underlying sand, and its 
use had to be abandoned. 

The distances covered by the two parties in carrying out these surveys were: 


Malek to Lyodein Pool on the Veveno i“ .. 116 km. 
Lyodein Pool to Pibor Post .. ~ ies .. 86 
Pibor Post to Akobo .. ica - ie . 3 
Akobo to Nasser Ms ‘ss oa ‘i . 
Survey of tributaries .. mF + “ — 

517 


Over 1000 kilometres of levelling were involved, as each section between 
bench-marks is done in both directions to eliminate errors. In addition to 
this, over thirty cross-sections of the rivers were levelled, some of them covering 
the river valley being as long as 5 kilometres. 

Thanks to the careful preliminary organization it was found possible to 
adhere to the projected programme, and in spite of various unforeseen delays 
from mechanical breakdown, rain, etc., to complete it in every respect. During 
the summer the results obtained were plotted and studied, and arrangements 
were made for the amplification of the data obtained on the selected line of 
survey, and for the survey of an extended area to facilitate the final choice of 
the most suitable canal line. Efficient boring tackle was purchased and all 
graders and motor transport were thoroughly overhauled. 

The next season’s work was commenced on 14 December 1929, and one 
party was put in the field, consisting of one British official, four engineers, 
one motor mechanic, five six-wheel lorries, one box car, one touring car, one 
15-30 H.P. grader, and one 10-20 H.P. grader. The usual complement of 
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drivers, chainmen, servants were taken and two boring sets were used, each 
requiring ten men to operate it, the total personnel of the party being nearly 
one hundred. 

Five lines of levels were run at right angles to the main Malek—Veveno line 
of the previous season, in order to ascertain the ground profiles, which were 
found to have a gradual fall northwards until the Veveno depression was 
reached. Along these lines, varying from 5 to 20 kilometres in length and 
also along the main line, borings were sunk at 5-kilometre intervals and soil 
samples were taken every 5 feet. Depths varied up to a maximum of 35 feet. 
‘These samples showed that the soil consisted of hard yellow clay, weathering 
into black cotton soil at the surface, and with a content of fine sand gradually 
increasing with the depth. Coarse sand occurred at 5 to 6 metres depth. The 
Veveno was mapped from the most southerly point reached the previous year 
to Pibor Post. Numerous cross-sections were levelled, and several borings 
sunk in the bed. 

To enable these surveys to be executed the Malek—Veveno road had to be 
remade throughout its length. In addition, many short tracks were graded for 
the transport of the levellers and the boring tackle. Before the completion of 
these surveys two new main lines of survey had been chosen. These both 
started at Gemeiza, 52 kilometres south of Malek, as it appeared from study of 
the levels and subsoils obtained that this was a better starting-point for the 
canal than Malek. Operations were commenced on 7 February 1930. A line 
was laid out by compass towards lat. 6°, long. 32° 15’, where it was expected 
the source of the Veveno would be found. A week was spent in felling trees, 
clearing scrub, and ranging this line before the graders arrived from Malek. 

In the meantime the positions of Gemeiza, Lyodein Pool, and Pibor Post 
had been fixed astronomically by a Sudan Government surveyor. At the 
eastern edge of the forest, 12 kilometres inland, the alignment was adjusted to 
connect with the plotted position of the most southerly point of the Veveno 
already surveyed. A road was graded along this line and a survey similar to 
that on the Malek line made. This line converged with the left bank of the 
Veveno 60 kilometres from Gemeiza and ran parallel to it for a further 10 kilo- 
metres, after which the bends of the river were followed until a connection was 
made with the previous survey of the Veveno. The upper reach of the Veveno 
was then mapped southwards to its last definable point in the open plain. 
Another line from Km. 12 at the forest edge on the above line, running north- 
eastwards to join the Malek—Veveno line near Pengko, was then surveyed. 
Roads were made along both these lines and borings were sunk at 5-kilometre 
intervals. In addition to these surveys the river Sobat and part of the river 
Pibor were mapped by plane-table from a steamer during the flood of 1929. 

The season’s work included: 


765 kilometres of river mapping and road mapping 
S05 ws » precise levelling 

as + ,, ordinary levelling 

65 borings to an aggregate depth of 550 metres 
200 kilometres of the previous season’s roads remade 
250, »» new roads graded. 
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The data obtained during the two seasons’ surveys were sufficient to enable a 
provisional line for the canal from Gemeiza to the Veveno depression to be 
selected, and thence a modification of the existing Veveno Channel to Pibor 
Post. This line ran from Gemeiza to the Veveno via Pengko. 

Arrangements were made for the detailed survey of this line in the 1930-31 
season, for contoured plans of Gemeiza where the headworks of the pro- 
posed canal would be situated, and for the survey of the Nyanding river, which 
it was proposed to use as a supplementary channel to the lower Pibor, the latter 
not being large enough in section to carry the required canal discharge. A 
detailed survey of the Pibor river was also arranged for. The Nyanding river 
survey was similar to that of the Veveno river and was based on a line of first- 
order levelling which was run along the right bank. This was connected with 
the other main levelling lines at Akobo and a point near its junction with the 
Sobat. Mechanical transport was used and a road was made from the Malakal- 
Nasser road to Akobo. 

The country through which the Nyanding flows is of much the same nature 
as the rest of the area. Generally speaking the upper or southern half is in open 
grass plain and the northern half is bordered by forest on either side which 
gradually increases in width until it meets the forest bordering the Sobat. 
This valley is of course much less remote than the upper Veveno. Supplies 
were more easily obtained and water was available in the river-bed during the 
first six weeks or so of the working season. 

All the above work was completed except for the Nyanding river survey, 
which, on account of the frequent breakdown of the light graders used, was so 
far delayed that operations were stopped by the rains early in May 1931, and 
were completed the following season. The following summary shows the 
output of the season: 


600 kilometres river mapping and road mapping 
190 in precise levelling 
240 m ordinary levelling 

83 borings to an aggregate depth of 610 metres 
755 kilometres road grading. 


The roads first made in 1928-30 were graded flat, and the spoil thrown to 
the side. This type of road is quite suitable when new and can be made fairly 
quickly and cheaply, but it was found in the following season that regrading 
was necessary owing to the deterioration of the surface. The experiment was 
then made of throwing the spoil into the centre of the road, and cambering it 
either by hand dressing or by rolling with a light petrol-driven roller. This 
method of cambering is slower and therefore more expensive, but if the road 
is required for more than one season, it is advisable ; chiefly because rain-water 
tends to run off the cambered surface, while when simply scraped flat the 
resulting surface is lower than the ground on either side, and retains the water. 
Even cambered roads however in the Upper Nile region require some annual 
maintenance. 

This paper would be incomplete without some reference to the problems 
entailed in the maintenance for some months each year of a fairly large body 
of men at long distances from its source of supplies. ‘The disadvantages and 
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limitations of animal pack transport have been mentioned, and it has been 
emphasized that only with the aid of mechanical transport could the survey 
from the Bahr el Gebel to the Veveno have been undertaken. It should not 
however be concluded that all difficulties are solved by this means, as in fact 
such additional factors as the supply of fuel, spares, and extra water for engine 
cooling, and the maintenance of complicated machines in comparatively 
unskilled hands are introduced. The regular supply of water, petrol, and 
paraffin was the most difficult and also the most vital service. Water was 
brought up from the river in the standard 4-gallon and 8-gallon tanks, which 
are normally used in the Sudan for donkey and camel transport. The available 
stock of these tanks was not sufficient to allow of their use for water storage at 
road-head, and although it was usually possible to keep a small emergency 
reserve in petrol tins the survey parties were mainly dependent on the regular 
running of the water lorry. The maximum distance from river to road-head 
was 120 kilometres during the first season, and later it was rather less, though 
until the road was regraded lorries were not able to go ahead to the Veveno 
for more than comparatively short runs owing to the bad surface. The whole 
of a day was occupied in collecting the empties from the scattered camps, 
taking them to the river, filling, and returning. Unforeseen delays owing to 
mechanical breakdown, or heavy rain which might occasionally occur at any 
time after January, might therefore have had serious consequences. After 
heavy rain the road was impassable for four-wheeled vehicles, and if the six- 
wheeled ‘Thornycroft lorries which could make progress through the heavy 
mud were used they cut up the road so badly that regrading was necessary. 

The extraordinary flatness of the plain can best be demonstrated by a few 
figures. From the top of the bank at Malek there is a fall in the first 20 kilo- 
metres inland of about 1-5 metres. Thence to Pengko at Kilometre 50 there 
is a uniformly gradual rise of o-8 metre. Pengko appears to be the watershed 
between the two valleys, but the fall for the next 30 kilometres north-eastwards 
is only just over 1 metre. Thence, until the Upper Veveno is reached, the land 
slope, although still very gradual, increases progressively and amounts in all 
to about 2 metres. 

Except when near the river water was supplied every second day and the 
men were put on a daily ration of 2 gallons, none too much when working hard 
in a shade temperature of from 100° to 108° F. Large quantities of water were 
used by the road graders as originally supplied, as they were without circulating 
pumps and had somewhat inefficient coil ignition, necessitating high engine 
speeds. Both these faults were subsequently rectified. Water was also required 
for the lorry engines and for the boring sets which were unable to penetrate 
the hard soil without it : and the total daily consumption was nearly 400 gallons. 
Regular supplies of paraffin and petrol were also essential. In this country 
these are supplied in 4-gallon tins, the metal of which is so thin that they are 
easily damaged in transport, and as evaporation, especially of petrol, was very 
high, great care had to be exercised to avoid an unforeseen shortage. Such a 
shortage did in fact occur in the early part of the second season, and parties had 
to be brought back to the river, the work being considerably delayed until new 
supplies arrived from the north. The maintenance in running order of the 
road-making machines and transport handled by native drivers was another 
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difficulty. A nucleus of the original drivers had undergone a course of training 
in Khartoum; but even after training the Sudanese is heavy in the hand with 
any sort of machinery. The graders are particularly susceptible to rough 
handling, as by taking too heavy a cut with the blade engine stalling and over- 
heating is caused. Efficient road-making with these machines is a fairly skilled 
process, and considerable physical exertion in steering and the manipulation 
of the controls is required, and it was found in practice that after a spell of two 
hours it was advisable to relieve the driver. Actually three drivers were pro- 
vided for each machine, and it was thereby found possible to run the graders 
for nearly the whole period of twelve hours between dawn and dusk. The very 
heavy wear and tear to these machines was soon realized, and a Thornycroft 
travelling workshop lorry was ordered from England, but owing to careless 
stowage by the company concerned, it was badly damaged during a storm in 
the Mediterranean and was not available until the surveys were practically 
completed. 

During the course of the whole survey from 1928-29 to 1931-32, the work 
carried out may be summarized as follows: 


Road-making .. ¥s ‘ ee “a .. 1020 km. 
Road reconstruction after rainy seasons... ..  I100 
Levelling of first order . is ~ 70 
Levelling of precision less than first order Ae , 520 
Mapping roads and river-courses by — table 

traverse ve .» 2000 
Borings sunk to an av erage depth of 2 5 feet . -» 159 
Soil samples collected from borings and analysed ~« £265 


In addition, the triangular area lying between Mongalla, Bor, and Pibor Post 
was photographed and mapped by the Air Survey Company. 

The above surveys were carried out under the general direction of Mr. G. 
Parker, Inspector-General. The official in charge was Mr. E. M. Tabor, 
Inspector, Upper White Nile Division for the season 1928-29; and his suc- 
cessor, Mr. E. S. Waller, for the remainder. The officials in charge of the field 
parties were Messrs. H. G. Bambridge, S. B. Moir, R. D. Morris, W. D. 
Mackintosh, and Ahmed Eff. Khair el Deen. 
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NOTES ON A SURVEY OF THE VICTORIA FALLS IN 
1905-1906 


H. F. VARIAN, M.1.c.£. 


FTER many years’ absence I recently had the opportunity of visiting 

the Rhodesias, where previously, as a young engineer, I worked on the 
construction of the railways through those countries. Since I first started 
work in Africa in 1898 I had been very fortunate in being closely connected 
with the surveys and construction of that chain of what were then known as 
“pioneer” railways, which now extend from Beira on the east coast to 
Lobito, in Angola, on the west coast, and therefore had the opportunity of 
seeing the opening up of those previously little-known countries now traversed 
by them. 

The rails of the ““Cape-to-Cairo” Railway, as it was then called, reached the 
Victoria Falls in May 1904, where a delay was caused in the construction north 
by the necessity of bridging the gorge immediately below the Falls. Although 
Cecil Rhodes had died several years before this great scheme of his was carried 
forward, his express wishes were followed, that the line should be so located 
that ‘“‘the spray from the Falls should fall on the passengers passing by.” This 
romantic conception has since more than justified itself, in that the thousands 
of visitors can now see the Falls as they should be seen; before the bridge was 
in being it took nearly a day to cross the upper river from Giese’s Drift to the 
mouth of the Maramba River, and then proceed nearly 3 miles down the left 
bank of the river so as to be able to see the eastern side of the Falls. A much 
easier and simpler crossing for the railway could have been effected some 
6 miles farther up the river, above Kandahar Island. 

The bridge works were commenced soon after the rails reached the site. 
The lower boom of the main arch of the bridge was connected up on the 
morning of 1 April 1905; soon after this a light engine with a couple of loaded 
trucks at a time was able to cross on temporary works during the work of 
riveting. In the meantime all permanent-way material, stores, plant, etc., 
for the completion of the line to Kalomo, then capital of Northern Rhodesia, 
another 101 miles to the north, was transported over the gorge by means of 
the 1000-foot cableway, which had been erected for the use of the bridge 
construction works; the load limit of the cableway was 10 tons. The bridge 
was Officially opened by Professor Darwin in August 1905, during the visit of 
the British Association. After this delay, when through traffic was established, 
the construction of the line was carried forward from Kalomo to Broken Hill, 
a distance of 274 miles, in four days under the contract time of 1 mile per 
working day. 

During the progress of the bridge works, Mr. C. Everard and myself, who 
were then assistant engineers on the construction staff of the Rhodesia Rail- 
ways, were detailed, when time permitted, to carry on with a preliminary 
survey of the Falls, with the object of gauging the volumes of water at various 
seasons for possible future power; these preliminary surveys incidentally gave 
me some of the most interesting experiences, in the many that I can now look 

Re) 














66 NOTES ON A SURVEY OF THE VICTORIA FALLS IN 1905-1906 


back on, in all the years I spent in those countries. During 1905 I was appointed 
Resident Engineer for the Kafue Bridge, 300 miles farther north, as well as 
District Engineer for the construction of the line to Broken Hill; so I had to 
leave the survey of the Falls for the time being. On the completion of the line 
to Broken Hill, and after a reconnaissance survey with my chief, the late Sir 
Charles Metcalfe, to the Belgian Congo frontier, farther north, I returned to 
the Falls to make a further survey of the channels and measure the volumes of 
water in them available for power, during the periods of lowest water in 
September and October 1906. 

The Victoria Falls are now visited by so many, and have been so well des- 
cribed by many worthy pens, that it is unnecessary, in the scope of these 
survey notes, to attempt a description of their vast grandeur, even if I were 
able to do so. Nowadays, everything around them is well organized and 
thought out, so that none who visit them can miss a single point; this is due to 
the curators, Captain G. J. Reynard for the Southern Rhodesian side, and 
Captain Brew for the Northern Rhodesian side, both lovers of the Falls, who 
seem only too keen to assist the visitor to see the best, whether it be a point of 
scenery, flora, or any other interest of the wonderland in their charge. Although 
at the time of the preliminary surveys of 1905-6 various dimensions of the 
Falls were published, the old original idea of the height of them as 420 feet 
still persists, and it is part of the object of these notes to restate some of those 
details. 

As part of the immediate surroundings of the bridge a record of the rise in 
the waters of the gorge near the Palm Grove, and below the bridge, was kept 
in the Resident Engineer’s Office from the start of the works in 1904; no 
effort was then made to connect them with the river above the Falls. The 
records were not then on an established datum. To effect this connection I 
ran a tacheometer survey down the Palm Grove, and subsequently checked 
the levels by dumpy level, so as to fix bench marks at the bottom of the Grove. 
These I failed to find again recently; probably twenty-six years of time had 
effaced them. The reduced levels brought up by the railway surveys, through 
from the coast, made the original rail-level of the bridge 2876 feet. The 
bridge, recently raised and redecked, so as to serve as roadway as well, is 
now at the level of 2880 feet; the average level of the lip of the Falls at its 
eastern end was 14 feet higher than the original rail-level, or 2890 feet. The 
water-level in the gorge at the foot of the Palm Grove, after leaving the Boiling 
Pot, was, on the occasion that the levels were taken, some 5 to 8 feet, according 
to the surge, below the level close up to the foot of the actual Falls. By sighting 
on the water-level in the main chasm before the flood enters the Boiling Pot, 
it w.s possible to get the necessary level. This was not an easy matter, as to 
get it one had to climb along and take up a somewhat precarious position with 
the instrument on the side of the cliff beyond the Palm Grove, so as to get a 
clear sight up the gorge. At that point and level one had also to contend with 
the surge of the whirlpool, which rises to unexpected heights at irregular 
intervals, causing a certain amount of danger; I did not attempt this a second 
time. The reduced level at lowest water then in October 1906 was 2533 feet, 
which made the height of the face of the Falls at that point 357 feet. 

The story that the gorge below the bridge is “bottomless”’ still seems to 
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exist, although in 1906, as a result of soundings for a cross-section under the 
bridge, the deepest point was given. Soundings were made at lowest water 
from the bridge with a ship’s lead-line during October, when there was very 
little current. The bottom was found to be extremely rough, either from 
fissures in the rock or, as is more likely, from rock debris and boulders ; in any 
case several sinkers were lost (sash weights, after the original lead was lost) 
through being caught up below. The cross-section showed shallowest under 
the right bank, and shelved on a more or less even slope to nearly three- 
quarters of the distance across to the right bank. The deepest sounding at 
lowest water in 1906 at this point showed a depth of 56 feet; from there on 
there is a steep rise to the cliffs of the left bank of the gorge. The highest 
flood marks found at that time were some 45 feet above the lowest water-level ; 
this would have made the deepest water possible when the river was in flood, 
below the bridge, about 1o1 feet. The area of the cross-section of low water 
below the bridge was approximately 7500 square feet. 

Five miles above the Falls, at Secuti’s Drift near the old township of 
Livingstone, the highest flood marks found at that time were 7 feet above 
lowest water ; so, comparing this with the records of the gorge below, there 
was roughly a 6-foot rise in the gorge for each foot of rise in the main river 
above the rapids. This would naturally be only a rough approximation, owing 
to the unevenness and widening of the gorge with the increasing depth of its 
cross-section. The highest flood waters recorded in those years were between 
April 18 and 23. This coincides closely with the heaviest rains on the Zambezi 
headwaters in Angola, which invariably occur early in April, for this is the 
source of the river’s principal supplies above the Falls. 

An interesting experiment was made at the time of these surveys, in testing 
the currents of the whirlpool between the exit of the main stream from the 
Boiling Pot, near the bottom of the Palm Grove. Mr. Frank Sykes, who was 
then Commissioner at Livingstone, and had much to do with the Falls in the 
early days of the occupation of Northern Rhodesia, was keenly interested in 
allto do withthem. After a discussion of this matter with him, an old Canadian 
canoe useless for any other purpose was produced, and carried down the 
Palm Grove. It was then launched on the edge of the whirlpool, but we failed 
to get it to go far from the shore, owing to the surge and local eddies. We 
eventually got it away by weighting it unevenly, and with varying weights of 
stone, each time it did the round of any local eddy. It took various routes each 
time, and some very erratic, but kept returning for an hour. At last, when one 
end was so loaded that the other was clear out of the water, it eventually dived 
on the upper edge of the main whirlpool, near its junction with the Boiling 
Pot, and in the main current, but apparently up the gorge towards the Falls. 
It came to the surface again vertically, showing half of its length above water, 
some 100 yards down the main stream. The action of diving, and the direction 
that it took, seemed to indicate that there was a steep fall, or pot hole, in the 
bed of the gorge between the end of the Boiling Pot and the main stream of the 
gorge. In a minor way such things happened when trying currents of rock 
channels in the river above with floats and vanes; on occasions when they left 
the surface, soundings showed a drop in the bed of the channel. Nothing 
further was seen of the canoe after it passed down the gorge, neither did it 
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appear in the dead water, which is a sort of “Sargasso Sea” under the hotel 
end of the second gorge, where all debris usually collected. 

At lowest water the deepest point found in the river above the Falls was 
33 feet in a channel 156 feet wide. This is about 1': miles from the lip of the 
Falls on the northern or left bank, where the railway is nearest to the river, 
and not far from a double 12-foot culvert on it. The channel evidently found 
its way through a soft fissure in a rock bar that extends a good way across the 
river, and continues to form Princess Christian Island opposite Geise’s Drift; 
this bar is a continuation of a spur on the left bank, through which the railway 
passes in a rock cutting. 

It was not easy to get true cross-sections of this important channel, as there 
was an undercut in the rock side of its right bank ; the channel is of even cross- 
section, and straight enough to get good results for velocity. Velocities were 
taken by means of floats with vanes at different depths, and on occasions a 
ship’s patent log was tried, but without success. Where this main channel 
makes its exit into the broad and shallower waters which compose the lake- 
like expanse extending from the left bank to Livingstone Island on the lip of 
the main Falls, there is possibly a pocket or drop in the bed of the river. All 
floats for velocity tests dived from the surface at the same point, and did not 
come to the surface again for another 30 yards or so. On one occasion one of 
the many dogs, who insisted on accompanying the works, tried swimming 
the channel and got into this race; he did not come to the surface again for the 
same distance—a very frightened dog. 

The waters, after leaving the abrupt turn at the exit of the narrow channel 
under the left bank, run diagonally across the river and become shallower. 
After passing behind Livingstone Island this stream forms the main fall. 
The deepest point found in it, as far as it was possible to go, was 14 feet, just 
beyond Hippo Island towards Princess Victoria Island, which is the big island 
at the back of Livingstone Island; it was suggested to Professor Lamplugh, 
who visited the Falls about that time on a geological survey, that this main 
channel might be the site of the next gorge in the future. The channel evidently 
deepens as it approaches the main fall, but further soundings could not then 
be taken, as the drag of the main fall began to be felt about there. 

The narrow deep channel under the left bank is also an important one, in 
that it is well situated should a power scheme ever be developed, for when 
the river is at-its lowest, two-thirds of the total volume of the whole river passes 
through it. It is here also that the intake of such a scheme would be sited. The 
only other definite channel in this section of the river is at the far end of the 
rock bar, which is only exposed at low water, and Princess Christian Island, 
referred to previously. At lowest water this channel is only 8 feet deep, and 
carries one-sixth of the total volume of the whole river. 

Beyond these two main channels is the densely forested Princess Christian 
Island, which is nearly half a mile in length, and extends in the main direction 
of the rock bar across the river towards Giese’s Drift, the nearest navigable 
point for canoes and launches on the right bank above the rapids. From the 
end of the island to the right bank there is about 300 yards of open water, 
broken with outcropping rocks, rapids, and shallows, which, together with the 
heavily wooded island background, and the spray of the main fall beyond, 
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form the extremely picturesque beauty of that part of the river. These waters 
eventually converge to make the Devil’s Cataract on the extreme western end 
of the Falls. Although there seems to be a large volume of water in this broken 
stretch, only about one-sixth of the total low-water volume flows over it. 

The two main channels on the left bank could be easily diverted to the 
suggested intake site, which would then practically drain the low-water river, 
if necessary. A canal of about 23, miles in: length from the intake site to the 
head of the ravine on the fourth gorge, where a 400-foot head can be obtained, 
would produce a minimum of 250,000 horse-power, should it ever be required. 
In September of 1906, which was a rather dry year, the total volume in the 
river was gooo cubic feet a second, which sank to 7500 cubic feet a second in 
October, just before the river began to rise again. At the beginning of July 
1905, the total volume passing Secuti’s Drift was 13,500 cubic feet per second. 
The water was so low that year during October that it was possible to walk 
out, dogs and all, along the lip of the Falls to Livingstone Island, only getting 
wet to one’s knees in one place near the island; the lip is slightly higher than 
the river-bed immediately above, and this helps to hold up the lake of practi- 
cally still water mentioned previously. This lake at low-water has only a very 
few outlets over the wall of the Falls, from the left bank to the main fall. With 
the exception of the stream near Livingstone Island, the small streams flowing 
over the lip on the way were of no great account. 

Recently Mr. Soper and another man, both of whom have been long resident 
at the Falls, descended to the bottom of the chasm down the cliff side on the 
eastern face of Livingstone Island. Mr. Soper described the first part of the 
descent, which was done by means of ropes, as precipitous, but the lower part 
as moderately easy climbing. They also took a small light canoe down the 
eastern end of the main chasm, and worked their way along the bottom to a 
small island in the middle; but this, I gathered, they do not propose attempting 
again. 

The main measurement of the water volumes were made in the river above, 
where clear cross-sections were possible, at Secuti’s Drift, the old wagon- 
crossing near Old Livingstone, some 5 miles above the actual Falls by the 
route on the right bank. They were checked again at the head of Luandu 
Island, which divides the main channel into two for 2 miles; the two channels 
are shallower than the main one at Secuti’s Drift, while the right one is con- 
siderably wider. In each case the channels were carefully cross-sectioned ; 
velocities were obtained by means of floats with vanes set at various depths in 
the different sections of each cross-section. The bottoms, as in the case of the 
main channel, were of sand. At Secuti’s Drift, where the cross-section is 
narrowest, the deepest sounding at low water was 26 feet in a uniform section 
sloping from each side to the centre. The two channels at the head of Luandu 
Island were 11 and 14 feet in their deepest parts; the channel under the right 
bank being the shallower of the two as well as the wider. During recent years 
an island has formed in the middle of the left-hand channel between the left 
bank and the head of Luandu Island, and practically on the site where the 
cross-sections were taken in 1905-6. At low water the right-hand channel 
carried approximately twice the volume of that of the left-hand one. 

In 1905 the first regatta on the upper Zambezi was held, in which crews 
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from all parts of South Africa and Rhodesia competed. This was during the 
construction of the line to the north; 1". miles of siding from the main line 
was constructed to enable the boats and visitors to be transported direct to 
the camps on the river. A straight course of over 1": miles in length was pos- 
sible in the left channel under the north bank, where the regatta was held; 
this course was again used in later years for the world’s sculling championship. 

Below the Falls in the gorges it was not possible to make cross-sections, 
nor was it necessary for the work in hand; so beyond the one taken from the 
bridge, mentioned previously, nothing further was attempted. Reduced 
levels of high- and low-water marks in the bends of the various gorges nearest 
to the suggested intake were taken by means of a line of levels down the ends 
of the respective gorges, and by triangulation from the top. The bush and 
large bounders made dumpy-level work rather difficult, as these were run to 
check tacheometer stations in the more important places; at times also, in the 
narrower parts of the gorges, matters were somewhat trying for both personnel 
and instruments, with stones falling from the cliffs above, dislodged by the 
numerous troops of baboons scampering about. 

The fall of the water, at that time, was found to be roughly 16 feet in each 
section of the first gorges. On the left bank of the fourth gorge, which is 
longer than the previous ones, there is a tributary or dry ravine, which is rather 
steep and narrower than the gorges. As mentioned previously, this tributary 
is nearest to the suggested intake on the river, where the greatest head would 
be possible for power within a reasonable distance of canal. At this point a 
400-foot head would be possible clear of the tail race, above the highest flood 
mark then showing there. It is more probable however that should any power 
scheme develop in the future, the works would be sited at the end of the third 
gorge, above the Silent Pool; at low water the water-level is about 32 feet 
below the level of that at the bottom of the Palm Grove. About 1'2 miles of 
canal would be required for this site, but the minimum power possible would 
be considerably reduced ; this would be nearer 200,000 horse-power, as against 
the 250,000 mentioned for the other site. 

After the fourth gorge the bends in the river are not so abrupt, the cliffs are 
higher and not so uniform, and although the river-bed falls, the general level 
of the plateau does not, but the country becomes very broken on both sides. 
About 10 miles across country from the Falls the cliffs—or rather very steep 
slopes as they are there—are nearly 700 feet in height from low-water-level 
to that of the plateau above. Here the cliffs have taken up their natural slopes 
and are no longer vertical. The slopes are extremely rough, with large 
boulders, and covered with dense thorn and undergrowth. Near this point 
there is a fall in the bed of the river, over which the whole of the low-water 
river flows through a narrow gap with a drop of some 60 feet; the sound of it 
is audible several miles away. The surrounding country was then uninhabited, 
and, like the rest of that part of the world, extremely dry and rough, where one 
could almost die of thirst in sight of the water below. 

At the time of this survey I was camped on the slopes above the river nearly 
half a mile from it, and a mile from the top of the Palm Grove; from these 
slopes there is a very fine sun and spray effect to be seen between 7 and 8 a.m. 
at the end of the dry season; at high water there is too much spray. In the 
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river foreground, as seen from the high ground, there is a full view of a large 
sheet of still blue water, which extends from the bank to Livingstone Island. 
As a contrast to this there is the deep green of Livingstone Island, and the 
Rain Forest beyond with the huge column of dead-white spray, which at that 
time of the day rises slowly from the chasm and passes to the west. According 
to month and hour the vast spray column takes on the various colours of the 
rainbow, which slowly pass over it as the sun rises behind one; the whole 
effect is over in a quarter of an hour or so. After it has passed, the spray 
column becomes simply white once more, and the contrast from the previous 
grouping of colours makes the really wonderful view left behind almost dull. 
Although at that time this was a daily occurrence each morning, I cannot 
imagine not being thrilled by it, even now in retrospect. 

In that camp also one learnt to know the various sounds that go to compose 
the main roar of the Falls at night, and could “‘tune in” to them at times; there 
were, amongst the many, the rush of the water over rocks and rapids, the 
swish of the fall past the cliff sides and the louder note of striking the rocks 
below, the roar of the displaced air in the chasm, and the uplift of the winds 
carrying the spray; while the lighter notes and more softening effects were 
produced by the whirl of wind in the dense falling rain and spendrift. One 
curious effect of sound was that from sundown onwards the sound of the Falls 
was scarcely audible in the camp until between g and g.30 o’clock, when, 
without exception, the whole volume of sound would come on at once, and 
persist for the remainder of the night. Several suggestions were made to 
account for this curious occurrence, which was so distinct and regular, but 
no decision could be reached ; at that season and time of day there is practically 
no wind at all, which might have accounted for it. 

There is another rainbow effect which is better known, and which is seen 
in the gorge about 2 o’clock in September or October, when the sun shines 
directly along the floor of the main chasm. To see it at its best one has to cross 
the small stream to the east of Livingstone Island, where there was a salient 
into the gorge capped with a short grass lawn, about 30 feet square; from this 
point one could see clear up the bottom of the chasm towards its eastern 
end. At that time of the year there is very little, but just sufficient spray in 
that part of the chasm to take on a wonderful colouring which contrasts with 
the black basaltic cliffs on either side. For part of the time the whole gorge is 
coloured with rainbow effects, which gradually follow along and eventually 
appear to climb out of the end of the chasm, leaving only the white colourless 
film of spray as before; this only lasts for about twenty minutes in all at that 
time of the year. 

In my wanderings of the last few months I have revisited both the Victoria 
Falls on the Zambezi and the Murchison Falls on the Victoria Nile in Uganda, 
which are without doubt two of the most wonderful things to be seen in all 
Africa. As they differ so fundamentally in every way, there is no question of 
ever comparing one with the other on points of magnificence. ‘Taking volumes 
of water as equal (which at one period or another they must be, although 
situated in different seasonal zones), the one flows over a vertical precipice 
some 360 feet in height for over a mile wide, while the other, after draining the 
second largest lake in the world, Victoria Nyanza, some 200 miles farther 
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down converges to flow through a 19-foot gap, and falls about 400 feet in two 
sharp steps through its narrow gorge. Each has a distinction, amounting 
almost to a personality, and a grandeur definitely its own. 

The Victoria Falls now have their surroundings well settled and organized 
for all possibilities of sight-seeing, and preserved as they should be for the 
numerous visitors to see them at their best in all seasons. One gladly avails 
oneself of the present ease and comfort of it all, but at the same time it is very 
pleasant now to be able to look back on the times when they were in a more 
primitive state. 

The Murchison Falls are situated in a more inaccessible country, unin- 
habited owing to the sleeping sickness areas round about, and surrounded by 
game of every description both on land and in water in the local game reserve; 
so at present there is very little chance of their surroundings being disturbed 
in any way. With the exception of the few who have chartered launches from 
the Kenya and Uganda Railways at Butiaba on Lake Albert, and the few 
who have taken the fortnightly trips on the Lugard from December to March, 
organized by the railways, there are not many who visit them. It is only pos- 
sible for shallow-draught steamers such as the Lugard to ascend the Victoria 
Nile from Lake Albert during the months mentioned. The Falls are almost 
too remote for any necessity of power development, at any rate for many years 
to come. Under these conditions, even in this world of change, they should 
maintain their primitive state for many long years; here, in the present at 
least, is one spot in Africa that Adam might recognize could he return to 
earth. 














THE SOURCE OF THE IRRAWADDY 
LIEUT.-COLONEL F. M. BAILEY, c.1.£. 


N his paper published in the Geographical fournal for December 1932 

Captain Kingdon Ward has referred to the question of the source of the 
Irrawaddy. When I travelled in this region in 1911, M. Bacot’s paper, which 
was published in April 1911 in La Géographie, was not available to me. It may 
be interesting to compare the observations of Bacot, Kingdon Ward, and 
myself on the question. 

After crossing the Tsema La, I reached the branch of the Irrawaddy which 
Captain Kingdon Ward calls the Kalaw, 3 miles below Ridong, which will be 
found on the map which accompanied my paper in the Journal. On my map 
the Kalaw is called the Irrawaddy. Regarding Ridong I noted ‘‘Population 
20. Cattle and sheep could always be got here and the grazing is good in 
summer and fodder is stored for the winter, but grain would not be procurable 
for more than 20 animals. Twenty ponies could be found here, and two or 
three hundred on the hills within 15 miles. There is a bridge across the river at 
Ridong leading to a monastery and some houses on the right bank.” I noted 
also that the valley was open with good grass on which pigs, sheep, cattle, and 
ponies were grazing, while fir trees grew on the hillsides, above which were 
grass and rocky cliffs. An idea as to the size of the river can be gathered from 
a note that 41: miles above Ridong I crossed the right bank by a wooden bridge 
of 36-foot span. I travelled up this stream for about 26 miles to the foot of 
the Tsong La (pass) where it was about a yard wide and must have had its 
source within a few miles in the snow-covered hills to the north of the pass. 
About 14 miles above Ridong is a hamlet called La Gyap, and three-quarters of 
a mile above this a large stream comes in from the north, up which is a place 
called Gu La, where animals go to graze. It was down this valley that Bacot 
came as described in La Géographie for April 1911. 

Bacot in his paper writes (p. 243) ‘‘Le hasard me fit passer prés du glacier qui 
donne naissance 4 |’ Irrawaddy oriental. Cette source est la plus septentrionale 
et la plus eloignée de l’embouchure. Elle serait donc la source de I’ Irrawaddy 
méme.” He places the source in a glacier 5300 metres in altitude. Though I 
did not carefully compare the river I was following with the stream from Gu 
La, I was under the impression that I was following the main stream. 

The branch which Bacot descended from what he calls “Col La Geu La” 
(7.e. my Gu La) is shown on his map as much longer than the branch I ascended 
to the Tsong La, as shown on mine. But as neither has been carefully measured 
| do not think that it is by any means certain which branch is the longer; 
but I agree with Captain Kingdon Ward in thinking that the Kalaw is not the 
principal high affluent. 

He noted (Geogr. F., vol. 75, p. 475) that the Kalaw stream is smaller than 
the combined Shori and Lokong streams (called ‘Tarawan on my map). The 
latter rises somewhere between the Tsong and Zhasha passes, and would 
appear to be the longest branch of the Irrawaddy, the headwaters of which 
seem to be somewhere north of Dokong. 

I crossed several branches of this stream, first in descending from the 
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Tsong La, and then in ascending to the Zhasha La, and I noted the sizes of 
these branches where I crossed them (in June). Six miles by road west of the 
Tsong La I crossed a stream 15 yards wide and 2 feet deep. Nine and a half 
miles from the Tsong La, after passing two huts called Dokong, I crossed 
another branch by a ford 20 yards wide by 112 feet deep; and 2 miles farther I 
crossed yet another branch coming from the west by a ford 15 yards wide by 
18 inches deep (I noted that the stream narrowed to 3 yards close by); and half 
a mile farther on I forded a branch 10 yards wide and 18 inches deep. In all 
these cases the river was narrower near by, the fords being naturally in broad, 
shallow portions. The above will give some idea of the size of these streams. 
One or other of them is probably from the farthest source of the Irrawaddy. 

I was interested to read of the Tibetan Settlement in the Adung Valley. 
We found a similar settlement south of the Himalayas at Mipi in the Dibang 
Valley (see Fournal for October 1914). I believe that, partly as the result of 
our visit, the Mishmis lost their fear of these Tibetans and wiped them out. 
In any case it would be quite a novelty to find Tibetans settled permanently 
so low as this settlement in the Adung Valley or the Mipi Settlement. 

The slaves whom Mr. Edgar and I found with the Tibetans in Menkong 
were evidently the Darus referred to by Captain Kingdon Ward. Mr. Edgar 
measured some and noted that men were about 4 feet 8 inches in height, and 
women about 4 feet 4 inches, and that the latter had tattooed faces. 
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BRITISH GRAHAM LAND EXPEDITION 


AL the end of an article in the June Journal outlining the plans of the 
British Graham Land Expedition several contributors towards the ex- 
penses of the expedition were named. After we had gone to press Mr. John 
Rymill, its leader, received a generous subscription from Lord Luke, Chairman 
of Messrs. Bovril, Ltd. 

It was also stated that Mr. F. S. Chapman was in Greenland buying dogs. 
He has now returned with “nearly 60 excellent dogs at about 30s. each,” and 
sends us this short account of his experiences on board the Hans Egede and in 
Greenland: “After short visits to Godhavn, Egedesminde, and Christianshaab, 
the main settlements of Disko Bay, I soon saw that I should want to buy the 
majority of the dogs at Jakobshavn. Jakobshavn dogs are the best in Greenland 
—possibly excepting those from Thule; a striking proof of their superiority 
was shown on Wegener’s recent expedition, when the Jakobshavn dogs alone 
did not die from the excessive cold. The Greenlanders at first refused to part 
with their best dogs. I had to visit each hunter personally and with cigars and 
flattery persuade him that his dogs were indispensable to the success of the 
expedition. On the return voyage all went well until we met a gale of force 9 
off Cape Farewell. For two days the ship rolled 42° each way, and all but the 
strongest dogs became ill. Their food disagreed with them, possibly because 
the salt water affected it, and although they were on the upper deck they were 
continually wet and covered with filth. Even vertical boards across their 
enclosure did not prevent them getting hurled about the pen, and for two days 
and nights they were unable to lie down. It was fortunate that in spite of all 
this only two dogs died, though many were so ill as to be unconscious for 
several hours.” 


THE GEOGRAPHY OF CHINA 


CHINA’S GEOGRAPHIC FOUNDATIONS: A Survey of the Land and its 
People. By GeorcE Bascock Cressey. New York and London: McGraw-Hill 
Book Company 1934. 9 <6 inches; xviii +436 pages; illustrations and maps. 24s 

NTIL the appearance of this important work it cannot be said that there 
was any adequate book in the English language on the geography of China 
to take the place of the late Sir Archibald Little’s famous volume on ‘The Far 

East.’ Not that even nowit is superseded, for it contains many admirable descrip- 

tive chapters which have a permanent value in geographical literature. But since 

Little’s time conditions in China have changed in many vital respects, and 

research in many fields of both physical and social science has yielded data which 

ought to be co-ordinated in a scientific geographical study of the country. It is 
one of the merits of Mr. Cressey’s present work that he has kept in close touch 
with many organizations engaged in research of this character, such as the 

Chinese Geological Survey and the admirable organization for the study of 

agricultural practice and conditions inaugurated by Professor J. Lossing Buck, 

of Nanking. He has also prepared himself for his task by systematic travel over 
many parts of China extending over several years, and has checked many of 
his results with research students in the University of Shanghai, where until 
recently he held the Chair of Geology and Geography. His efforts have been 
assisted by subsidies from the Social Science Research Council and the Institute 
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of Pacific Relations, which have shown a welcome appreciation of geographical 
studies in their programme of research. 

Mr. Cressey’s conception of his subject has been obviously influenced by the 
view that the primary purpose of geography is the delineation and interpretation 
of the humanized landscape. His book is indeed an application to modern China 
of the principles summarized by a recent writer in the following passage: ““We 
endeavour in human geography to describe and explain human activities in 
relation to the Earth as now concretely expressed in the cultural landscape, but 
we also seek to look beyond that description and explanation, and try to see to 
what extent these relationships are stable, how long they are likely to continue, 
and how far man may use in better and fuller ways Nature’s gifts and overcome 
her obstacles and limitations.”” These considerations have no doubt determined 
the limits which Mr. Cressey has imposed on his treatment of so vast a theme as 
China. He does not carry the discussion of the basic physical factors further than 
is necessary to explain the essential elements in the environment. He does not 
attempt to trace the evolution of modern China by the methods of historical geo- 
graphy, nor does he probe deeply into the problems which the unfolding of the 
human geography brings into clear relief. What he sets out to do is to give a 
reasoned geographical description of China as it is to-day, with here and there 
an outline of its background and a clear indication of the various problems arising 
out of the particular adjustment which the Chinese have made to their physical 
environment. 

Within these limits Mr. Cressey has given us a valuable book, sufficiently 
technical in its treatment to satisfy the needs of serious students of geography 
and to stimulate further research, and at the same time so attractive in manner and 
form as to be of great use and interest to the more general reader. It is dis- 
tinguished by a fine sense of proportion, judgment in the selection of materials, 
detachment combined with sympathetic understanding in the handling of con- 
troversial themes, and by lucidity and incisiveness of expression. The numerous 
diagrams are clear and helpful, and an admirable feature is the comprehensive 
bibliography at the end of the book, arranged in connection with the subject- 
matter of each of the chapters. Illustrations are abundant and are particularly 
valuable for the regional chapters. There are also several useful distribution 
maps, but it is a great pity that the physiographic diagram of the twenty-eight 
provinces, which is the only map purporting to show the topography of China 
as a whole, is so generalized as to be quite ineffective. 

The book falls into two divisions : (a) Six chapters on the fundamental aspects 
of the physical and human geography of China; and (8) fifteen on a description 
and discussion of what, in the author’s opinion, are the major natural regions of 
the country, including Manchuria, the Central Asiatic Steppes and Deserts, and 
the Tibetan Borderlands. The opening chapters give in the main a clear and 
accurate picture, but there are some important omissions. Chapter II (‘“Topo- 
graphy Sets the Stage’’) tells us very little about the geomorphology of China, 
and a more detailed discussion of the relief, land-forms, and river-drainage in 
relation to the geological structure is necessary for a real appreciation of the 
ground-plan of the country. There is a good summary of ‘““The Mechanics of 
China’s Climate,’”’ but there is no systematic discussion of natural vegetation 
nor of the geographical affinities of the Chinese flora and fauna. So too there are 
hardly more than passing references to the racial composition of the Chinese 
people. The most illuminating chapters are those which, under the headings of 
‘Farmers of Forty Centuries,”’ and ‘‘Nature’s Gifts to China,” give a balanced 
and reasoned estimate of the actual and potential agricultural, mineral, and 
industrial resources of the country. There is also a suggestive summary of the 
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contrasts between North and South. The rest of the book is devoted to a descrip- 
tion, on a more or less uniform plan, of the fifteen major “‘natural regions” of the 
Chinese domain. In most cases these are well-defined entities with distinctive 
geographical personalities, such as the Red Basin of Szechwan and the Loess 
Highlands, but the basis of the division is by no means always clear, and the treat- 
ment would have been improved if Mr. Cressey had justified his scheme of 
natural regions by relating it with the various distributions discussed in the 
earlier chapters. The descriptions of the various regions are convincing and 
the special characteristics and problems of each are clearly indicated. 

The greater part of the book was evidently written before the events of the 
autumn of 1931, and Manchuria is discussed chiefly on the basis of the position 
existing prior to the Japanese attack. The author has however interposed certain 
comments on the new situation, and his view of the future deserves quotation: 

Despite the turn of events since 1931, it seems unlikely that Manchuria will cease 
to be Chinese in race or culture. If that possibility ever existed, it has been eliminated 
by the great migration of recent years and by China’s growing national consciousness. 

Whether or not China can secure political and economic dominance in the immediate 

future is another question, but of the eventual outcome there appears little doubt. All 

geographic signs would seem to point to China as the ultimate political, industrial and 
cultural power in the Orient. 


On the vexed question of China’s population Mr. Cressey is in favour of the 
higher estimates and believes that “‘the weight of the evidence” indicates a 
population of not less than four hundred and fifty millions. His references to the 
relationship of land-utilization to the population problem seem distinctly incon- 
sistent. In the introductory chapter he makes the generalization that “‘all parts 
of China are essentially filled to their capacity under available methods of pro- 
duction,” but in the regional chapters he suggests more than once that the hill 
country is inadequately utilized, e.g. in the chapter on the South Yangtze Hills, 
where he says: ““The limited extent of slope utilization is characteristic of South 
China with the exception of the Red Basin. For the most part the hillsides are a 
wilderness. . . . Since the valley floors are densely inhabited and used to the 
utmost, it is surprising that the hills are not utilized for grazing or for raising 
fruits and nuts.’’ Admittedly the evidence on this subject, which is one of great 
importance to China’s future, is very conflicting, and the research undertaken by 
Dr. W. H. Wong, of the Geological Survey, into the soil conditions of the South 
China hills should yield valuable results. 

Certain historical inaccuracies have been noticed. In the note on the interest- 
ing illustrations inside the covers of the book depicting the sowing and harvesting 
of rice it is stated that the Chinese work, ‘Keng Chih Tu Shih,’ on rice and silk 
culture, from which they are taken, was edited by the Emperor Kang Hsi in 1796. 
Either the name of the Emperor or the date is wrong, for the great Kang Hsi died 
in 1723. More surprising and misleading is the statement on p. 366 that Kwang- 
chow (Canton) was founded in A.D. 1053 ‘“‘when the Chinese first drove out the 
Tai race and occupied Kwangtung.”’ But, not to mention the earlier Chin 
expeditions, Nan-yueh, corresponding to the later Kwangtung, was effectively 
conquered by the Hans in the second century B.c. and incorporated in their 
Empire, and the city was known as Kwangchow. By at any rate T’ang times the 
people were sinicized, and the Cantonese often call themselves “‘Sons of T’ang.”’ 

In conclusion it must be said that, in spite of certain defects and limitations, 
the book which Mr. Cressey has given us is one for which students of Far 
Eastern geography should be profoundly grateful. It deserves to rank high in the 
literature of regional geography, and there are many important countries for 
which no comparable geographical survey in English vet exists. P.M. Roxsy 
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CORNISH HOMES AND CUSTOMS. By A. K. HAMILTON JENKIN. London: 

F. M. Dent & Sons 1934. 7': * § inches; x +272 pages; illustrations. 6s 
What Mr. Hamilton Jenkin does not know about the life and folklore of old 
Cornwall cannot amount to much, and in any case will be brought to light sooner 
or later by his researches. His latest volume is divided into four sections, entitled 
The Cottage Home, Food Ordinary and Extraordinary, The Rural Calendar, 
and Customs and Observances. All are packed full of interesting facts, well 
vouchsafed for by references to old books and newspaper files and set forth in a 
lively style with an occasional story of real humour. 

Some of the Duchy’s customs are well known, such as the Helston “Furry”— 
on no account ‘‘Flora’”—dance, which seems to have become a rather self- 
conscious and sophisticated ‘“‘show,”’ if we may judge by the top-hatted gentle- 
men prancing in the photograph. Others, like the Padstow hobby-horse revels, 
are inclined to degenerate into excuses for much beer-drinking. It is to be 
hoped that the ancient songs associated with these celebrations will never be 
allowed to die. }. eR: 


RUMANIA: Landscape, Buildings, National Life. By Kurt HIELscHer. 
Leipzig: F. A. Brockhaus 1933. 12 9 inches; xxxii (Text)+304 (Plates); 
illustrations and map. £1 10s 

This collection of photographs is well calculated to reveal Romania (spelled 

Rumania in the title and text) as a land of sunshine and great natural beauty, 

peopled with picturesque peasants and rich in curious and fascinating examples 

of architecture. The preface is an enthusiastic introduction to the 304 well- 
arranged pictures which are all of a very high technical quality. Many of the 
views are excellently composed and are as beautiful as anything that has been 
done in this branch of photography. The photographer states that they were 
selected from more than 5000 photographs, many of which he must have rejected 
with regret. In choosing those now published he intentionally included a con- 
siderable number, most of which are very good indeed, depicting costumes 
which he feared might soon become artistic productions of the past. Although 
he has spread his net wide in an endeavour to include beauty spots in every 
quarter of the country, there are two omissions which the reviewer considers 
serious. The spring and autumn in Romania are short, and the summer, during 
which most of these photographs appear to have been taken, is usually hot. 

Winter may last from four to six months, and during this period snow generally 

lies deep throughout the country. In spite of this fact, the book does not contain 

a single winter landscape or picture illustrating life in Romania during the third 

or half of the year when the inhabitants are obliged considerably to modify their 

mode of existence. The beauties of the mountain scenery in winter, the frozen 

Danube, the typical sledges, winter sports, and other winter occupations are 

subjects that the author has left untouched. Neither is there any picture illus- 

trating the wild life of the country or the hunting and shooting for which Romania 
is noted among European countries. In the opinion of the reviewer, who has 
enjoyed hunting and shooting trips in the “‘balta” (the inundated areas along the 

Danube) and in the Danube delta, as much as excursions on ski among the 

mountains of Transylvania, room should have been found for a few photographs 

hinting at the opportunities for winter sports and at the shooting and ornitho- 
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logical possibilities of a country where birds of many kinds may be seen in 
thousands, and where bigger game is more abundant than in most other parts 
of Europe. 

A useful index with descriptions of the pictures is given at the end of the book. 
In this and in the preface there are several spelling and grammatical mistakes. 
The photographs however are so good that any one with a knowledge of the 
country cannot help regretting the omissions mentioned above. The author’s 
work pays a high tribute to the quality of the German camera and films that he 
used. 


POLAND’S ACCESS TO THE SEA. By Casimir SMoGorzEwsk!. London: 
George Allen and Unwin 1934. 9 X 5'2 inches; 468 pages; maps. 16s 

““Whoever,” wrote Frederick the Great, ‘‘possesses the mouth of the Vistula and 
the city of Danzig will be more master of Poland than the King who rules there.’’ 
These words were fully justified in the eighteenth century by the actual history 
of the Partitions, for after Prussia’s seizure of the province of Pomorze, the 
present “Polish Corridor,” in 1772, Poland was never able to recover, and was 
doomed to extinction as an independent State within a quarter of a century. 
So that when, in 1917, after the Russian Revolution, the restoration of Polish 
' independence became one of the war aims of the Allies, the Polish nationalists 
put a “‘free and secure access to the sea”’ in the forefront of their claims, and it 
was embodied in the thirteenth of President Wilson’s Fourteen Points. By the 
Treaty of Versailles Pomorze was therefore assigned to the new Polish State, 
not only because it was essential for Poland’s economic independence, but also 
because its population was mainly Polish speaking; Danzig, on the other hand, 
was a German town, and the Peace Conference sought to reconcile the economic 
needs of Poland with the principle of nationality by making Danzig a ‘‘Free 
, City” under supervision by the League of Nations, an arrangement which has 
caused endless complications since Danzig ‘‘neither forms part of Polish territory 
nor has the character of a sovereign State.” 

Since the Treaty Germany has been carrying on an intense propaganda, both 
at home and abroad, representing the new frontiers as “‘intolerable,”’ and the 
existence of the ‘‘corridor”’ as ruinous both to Danzig and to East Prussia, which 
it separates from the rest of the Reich. The Polish side in this controversy has 
, been represented by no one more ably than by the present author, who has 
| already published in 1930 a volume entitled ‘Poland, Germany and the “‘Corri- 
dor,” ’ and has now followed it up with this elaborate work in which the whole 
: history of the question is set forth and all Germany’s points of grievance are 
examined. Mr. Smogorzewski argues that Germany has no ethnographic claim 
to Pomorze, that Danzig has gained far more than it has lost by the new order 
of things—even with the competition from the new port of Gdynia, and that the 
economic troubles of East Prussia, which began before the War, are due to causes 
quite other than the Polish possession of Pomorze. iS. E.G. 


“CES MONTS AFFREUX .. .” (1650-1810). By CLatreE EL1aNr ENGEL 
and CHARLES VALLOT. Paris: Delagrave 1934. 9».5': inches; 320 pages; 
illustrations (by SAMIVEL). 25 fr 

This is a collection of selected passages from the works of some forty authors, 

expressing their feelings towards mountain scenery, between 1650 and 1810. 

About a quarter of the authors were Britons, one a German, and the remainder 

French or French-speaking. Most of the passages refer to the Alps, some to 

the Pyrenees, and some to the English mountains. Mlle. Engel and M. Vallot 

are a team who, combining erudition with sympathetic imagination, have already 
shown in their “Tableau Littéraire du Mont Blanc’ that they possess the art of 
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distilling the history of alpine travel into a delightful narrative—a performance 
which Mle. Engel has repeated with signal success in her study of French and 
English alpine literature. In the present work they have turned editors, allowing 
a selected group of authors to give their impressions in their own words (trans- 
lated into French where not written in that language), and prefacing each group 
of readings with a short biographical sketch. 

It is always easy for the captious to complain of the omission of this or that 
author, or of insufficient representation of some nation, and no work of selection 
will ever be free from this type of so-called criticism. But in the present case, 
although the German-speaking travellers have been largely left out of account, 
the selection has been very skilful, and he will indeed be hard to please who fails 
to find delight in this scrap-album, which begins with John Evelyn and ends 
with Mme. de Staél. 

It was Hellmuth von Moltke who remarked that all that survived of events 
long passed was the place where they occurred: a principle which has provided 
fruitful results in the study of military archaeology, but which is fortunately 
also capable of application in more peaceful fields. The value of the present 
work is not restricted to the academic exercise of tracing alpine themes in the 
evolution of ideas; it will allow the reader, next time that he finds himself in one 
of the places described, to stand in the shoes of some one or other of his pre- 
decessors, and by seeing the same objects through their eyes and his own, to 
appreciate more intimately and more fully than would otherwise be possible 
the impressions which the old authors wished to convey. 

Special mention must be made of the inclusion of ten of H.-B. de Saussure’s 
letters, hitherto unpublished save for extracts from five of them in Freshfield’s 
work (pp. 80, 131, 134, 135, 148, and 291 of the French edition). The publication 
of these letters, containing details of his meeting with Mr. Greville on the St. 
Gotthard in 1775, of his stay at Leukerbad with Mme. de Charriére in 1777, and 
of his tour in the Bernese Oberland (concerning which there is but little in the 
‘Voyages dans les Alpes’) will be appreciated by all students of alpine history, 
and makes the book indispensable to their libraries. G. R. bE B. 


ASIA 


FAR-OFF THINGS: Treating of the History, Aborigines, Myths and Jungle 
Mysteries of Ceylon. By R. L. SpirreL. Ceylon: The Colombo Apothecaries 
Co. [London: The Fava Head Bookshop] 1933. 8': *5': inches; 332 pages; 
illustrations and maps. 10s 6d 

At this moment, when the Constitutional troubles of Ceylon are being so 

persistently discussed, it is a relief to take up a book about that colony in which 

there is scarcely a word about politics. Such is this latest work of Dr. Spittel, 
treating of the history, aborigines, myths, and jungle mysteries of the island, 
where he has had a long, active, and observant career. 

The opening chapter, on that compound of fancy and more or less authenti- 
cated fact that passes for the early history of the island, is the usual compendium 
found in books of the sort, and the next, the story of early Portuguese, Dutch, 
and British adventure to the Orient and incidentally to Ceylon, is a summary of 
outstanding events of the period, sketchy and superficial, but sufficient for intro- 
ductory purposes. The author’s theories concerning the origin of the Veddas 
are unconvincing, and he seems to have overlooked the fact that to early Hindu 
voyagers the indigenous inhabitants of every land visited were always dubbed 
“Nagas” and “Yakkhas,’’ and credited with, usually baleful, supernatural 
powers. It is when he begins to write out of his own personal knowledge that 
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his work takes on a special value, for, from about p. 70 onwards, the contents 
of the book make an important contribution to the literature of the customs, 
religion, and folk-lore of natural man. The writer’s knowledge of the Veddas, 
their habits and condition of life, is peculiar and extensive, and his collection of 
tales of their loves, wars, huntings, and superstitions, made at first-hand by 
himself, ranks among the best of its kind. The Veddas are scattered in groups 
through the greater part of the island, and Dr. Spittel seems to have lived 
and made friends among them all. They and their sylvan habitations are his 
theme, and though he has some chapters concerned with Sinhalese aristocracy, 
elephants, and snakes, and one with a highly interesting account of the celebrated 
shrine of Kataragama and of the occult and cruel rites performed there by 
Hindu, Buddhist, and Moslem pilgrims, even in these he digresses often to his 
main subject. Like so many other primitive tribes in contact with higher civiliza- 
tion, the Veddas seem doomed to early extinction. Dr. Spittel evidently regards 
their case as hopeless and looks upon the efforts of missionaries and others to 
bring them “‘uplift” as merely causing them unhappiness while in no way 
improving their chances of survival. 

This book will not prove of much use to the tourist in search of general 
information on Ceylon but for the ethnologist and the lover of wild nature it 
will have many attractions. It is written with some felicity of description in a 
simple and pleasing style, though the verses interspersed between the chapters 
are of indifferent quality. It is freely illustrated with useful photographs and 
sketches from various sources, and is as well produced in the matters of printing 
and binding as the limitations of Ceylon permit. There is no index. W.A.G. 
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AN AFRICAN PEOPLE IN THE TWENTIETH CENTURY. By L. P. 
Mair. London: George Routledge & Sons 1934. 9X5': inches; xvi+300 
pages; illustrations and sketch-map. 12s 6d 

The tribe, with regard to the structure of whose society Dr. Mair has studied 

the influence of European civilization as it shows itself after fifty-six years’ 

contact and nearly forty years’ rule, is that of the Baganda who occupy the 
kingdom of Buganda which, lying astride of the Equator west of the River Nile, 
forms one of the four provinces of the Uganda Protectorate. The Baganda had 
their origin in the complete assimilation of an agricultural Bantu people by 
pastoral Hamitic invaders from the north, and in pre-European days they held 

a dominant position among their neighbours. In 1931 the population of the 

province consisted of about 870,000 Baganda, 1200 Europeans, and 7000 

Indians. Europeans and Indians are for the most part concentrated in the towns 

of which Entebbe is the headquarters of the Protectorate and Kampala that of 

the native government. The latter is also the headquarters of the missionary 
bodies which have European-staffed schools and hospitals scattered all over the 
province. It is further a commercial centre from which motor-bus lines run to 
every part of the country, in which no place is more than a day’s march from one 
of these communications. The people are of dark-brown skin, woolly haired, 
and reasonably tall. Their clothes, formerly of bark cloth, are now of European 
material but often of the old patterns. In the old days the people lived in circular 
houses with thatched roofs reaching to the ground, walls of grass in cane frames, 
and partitions of bark cloth. Now houses are of European pattern. Bananas 
form the chief item of food. Women do the cultivation of foodstuff and the cook- 
ing of it. In old days men’s employments were war, hunting, canoe and house 
building, bark-cloth making, and carpentry. Nowadays the cultivation of 
6 
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cotton, introduced in 1904, is largely, as in the case of other crops for sale, work 
for men. There has always been much feasting at festivals which were mainly, 
and are still partly, in celebration of domestic events. For amusements women 
danced, men wrestled or played games with counters on a board, and children 
played much as do children all over the world; now leisure occupations are on 
European lines. 

Nearly one-third of Professor Mair’s book is taken up with the description of 
the ordinary life of these people: of the social groupings in the family, the 
household and the clan; of the customs connected with birth, childhood, 
adolescence, betrothal, marriage, divorce, and succession. Information in these 
matters and on the economic organization of production, the tenure of land, the 
political hierarchy and the organization of tribal activities, and on religion and 
magic was obtained as regards the past by careful interrogation, and as regards 
the present by this method and by a close observation in the course of a nine- 
months’ residence in the province. This was spent in three different villages of 
which the first in the south-east belonged to and was under the influence of 
the native Anglican Church; the second in the north was inhabited by the old- 
fashioned type of village community where the late Chief ‘“‘knew every one in the 
village,’ but where the modern landlord was only interested in his land as a 
source of revenue; the third was in a Catholic district to the south-west, and in 
it a large landholder had relatively recently sold almost all his land in small- 
holdings. 

In the old days rights over land were closely associated with governmental 
functions, being held by chiefs for the benefit of their followers. This association 
is being destroyed by the Uganda Agreement of 1900 which introduced the 
entirely new conception of land as a private possession at the complete disposal 
of an individual owner and by the concurrent adoption of a money economy. In 
one direction this is acting beneficially, namely, by the creation of peasant 
proprietorship ; on the other hand “‘the difference in material condition between 
rich and poor in Buganda has enormously increased in recent years.” “‘What 
Buganda Society has most to fear is not economic exploitation from without, but 
the growth within its own members of individual acquisitiveness in which every 
man seeks to exploit his neighbour.’’ Our author would counter this by some 
positive organization co-extensive with the village community for the joint 
pursuit of common ends, and she suggests the suitability for this purpose of 
village co-operative societies such as have successfully been established in India 
and Java. In two other respects she is not satisfied with the adjustment to 
modern conditions in Buganda; the educational system is too exclusively 
directed to produce young men capable of doing ‘“‘white-collar”’ jobs and “‘the 
prohibition of divorce creates a situation for which no remedy seems possible 
while it is maintained.” 

In spite of maladjustments due to the creation of a landlord class and the sup- 
pression of divorce, both of which she holds were unnecessary, Dr. Mair claims 
that ‘‘the history of Buganda presents a justification for the system of Indirect 
Rule—the preservation of native society as a basis for new developments and 
its transformation only to the extent which these developments really necessi- 
tated.’’ From a different point of view Indirect Rule has been defined as ‘‘a 
system in which native institutions are administered by native rulers under a 
limited degree of white direction,’ while educated Africans have recently 
expressed the opinion that the expression is used to cover the attempt to prevent 
African races from getting adequate educational facilities. Such an attempt is 
scarcely the desire of Dr. Mair, though she sees difficulties in advancing the 
general education of the Baganda through the medium of a foreign language— 
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English or Swahili—and is sympathetic to the proposal to establish an agri- 
cultural college with a curriculum which will suit the boy of non-literary bent, 
tend to keep him in the village, and open to him the possibility of making a good 
income from the land. On the whole Dr. Mair’s defence of Indirect Rule, as she 
interprets it, is a good one, though it would be easier to assess its value if we had 
information of the extent to which in Buganda the native legislative, judicial, 
and administrative powers are limited by the direction of British officials. 

Her book, which constitutes a thesis approved for the degree of Doctor of 
Philosophy in the University of London, is well written and would seem to be 
based on accurate observation and on very ample inquiry with careful weighing 
of the replies received to her questions. Where she failed to get replies or omitted 
to put questions which might have been useful, she frankly tells us. She tells us 
also that if her work is of ariy value the credit is due to Professor Malinowski 
alone. While we cannot but think that in this particular she departs from her 
usual accuracy, we are willing that the Professor should share with the author 
our gratitude for a useful book. M. N. 


NIGER: the Life of Mungo Park. By Lewis Grasstc GisBon. Edinburgh: The 
Porpoise Press (London: Faber and Faber) 1934. 85 inches; 308 pages; 
portrait and sketch-map. 12s 6d 

The story of the discovery of the Niger river has been told many times, and will 

bear retelling, but it is a pity that the author of this book attempted the task. 

He devotes two hundred and fifty pages to a detailed narrative of Mungo Park’s 

first journey, and the remainder of the book to the second journey, but nowhere 

attempts to assess the value of the explorer’s work or the importance of the geo- 
graphical problem which he largely solved. The hardships which Mungo Park 
endured with a courage and a faith which might well be the envy of any traveller 
are well described; but the description is completely ruined by a constant 
suggestion that his courage was obstinate callousness and that his faith was the 
‘“‘genteel”’ religious cloak of ‘‘a dour young prig.’”’ The author invariably mis- 
understands the subject of his biography and is obviously out of sympathy with 
him. If Park did not condemn the slave trade at least he gave the facts with such 
strict impartiality that both sides in the abolitionist controversy used his descrip- 
tions to further their cause. Nor is it true to suggest that he was indifferent to 
the fate of the soldiers thrust on him by the Home Government, as the pathetic 
and amusing story of Roger McMillan makes clear. It is because the writer of 
this book himself seeks to make a novel out of a sober record of fact that he has 
failed to draw a convincing picture of one of the greatest of African explorers, 
and has added nothing to the history of exploration. i. NN. £.. &. 


CONTRIBUTION TO THE ORNITHOLOGY OF SOUTHERN TAN- 
ganyika Territory. By Rear-Admiral H. Lynes. (Journal fiir Ornithologie, 
82. Jahrgang. 1934. Sonderheft.) Berlin: R. Friedlander & Sohn 1934. 
g': x 6'2 inches; 148 pages; illustrations and maps. M.8 

The account here presented, which is excellently printed in English in the leading 

German ornithological periodical, gives the results of an expedition by the 

author in 1930-31 to the Ubena-Uhehe highlands and Iringa uplands of Southern 

Tanganyika Territory, made in company with Mr. Willoughby P. Lowe. The 

object of their investigations was primarily ornithological : to collect, and make 

comparative observations of, the bird population, the pioneer work in the 
district selected having been done many years ago when the country was under 

German administration. Some three hundred different kinds of birds were 

obtained and the report upon these forms the major portion of the 148 pages 

under review. 
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As with all Admiral Lynes’s ornithological work the value of this report is 
greatly enhanced by the detailed description of the country, so that it forms a 
valuable guide not only to the birds but to the topography of the land. In turn 
we find the geology, soil, vegetation, and climate discussed and comparison 
made between the Iringa Uplands and the Njombe (Ubena) Highlands and their 
bird population. Excellent sketches by the author illustrate the Uplands and 
the Highlands respectively, and there are two commendably clear maps prepared 
by Admiral Lynes himself, of Iringa Province of Southern Tanganyika Territory, 
and of East Africa in general, depicting ‘‘all the known blocks of highland rain- 
forest.”’ According to his plan these blocks number eight in all; thus Kivu and 
Ruwenzori form block 1, Elgon, Kenya, Kilimanjaro, and Meru block 2, and 
so on. 

In a third double-page plate is an extremely clever pictorial sketch showing a 
panoramic view of the Iringa Uplands and Uhehe highlands as seen from 
Iringa, in which roads, rivers, hills, townships, and granite blocks are shown in 
perspective, while another sketch depicts a similar view of the Ubena Highlands 
as seen from Njombe with infinite detail and clarity. Forty-three well-repro- 
duced photographs of the country, though small, are clear, and enable the reader 
to follow the argument in the text when the birds of the two districts come to 
be compared. The ornithological part of this account will be reviewed in a more 
appropriate place (see Jbis, 1934, July number). Admiral Lynes and his com- 
panion are to be congratulated on the success of their expedition and the author 
on the advance which he has made in our geographical knowledge of the country 
explored. D. A. &. 


CENTRAL AND SOUTH AMERICA 


THE PENINSULA OF YUCATAN: Medical, Biological, Meteorological, 
and Sociological Studies. By GEORGE CHEEVER SHATTUCK (and Collabo- 
rators). Washington [D.c.]: Carnegie Institution (Publication No. 431) 1933. 
12 XQ inches; xviii+576 pages; illustrations and maps 

The Carnegie Institution has not been content to regard archaeological work 

in Yucatan as limiting its activities. The Spanish hacienda occupied by the 

Chichén Itza Project, adjacent to a great series of Maya ruins, has become the 

centre of extensive scientific investigations, of which the present volume is one, 

but by no means the first, fruit. 

The book comprises a series of reports upon the flora and fauna of the Yucatec 
peninsula; an excellent outline of Maya history; a section on physical anthro- 
pology (including interesting notes on medicine and surgery as practised by the 
prehistoric folk of Yucatan); surveys of the chief inhabited centres of the 
peninsula to-day, frequently from a medical point of view, but including 
valuable notes of journeys ; a chapter on the Maya of adjoining regions, as Guate- 
mala and British Honduras; and others on botanical and entomological studies. 

Lists of reference works are usefully given at the end of each chapter, and all 
students will be grateful for the precise diction employed by the various con- 
tributors. <9 


PEACE BY REVOLUTION: an Interpretation of Mexico. By FRANK Tan- 
NENBAUM. New York: Columbia University Press (London: Humphrey Milford) 
1933. 8'2 X5'2 inches; 316 pages; illustrations and maps (drawings by MIGUEL 
COVARRUBIAS). 17s 6d 

Mr. Tannenbaum has known Mexico, and written upon various phases of 

Mexican social conditions, since 1922: for some ten years he has made agrarian 
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problems his special study. His book on the Mexican Agrarian Revolution, 
published some six years ago, displayed his faculty for sober presentation of 
aspects of an extremely complicated situation, and emphasized his sympathy 
for the native Mexican folk. 

The present volume covers wider ground. The author traces the effect of 
the Spanish Conquest, four centuries ago, upon the ‘“‘Indian,” and remarks that, 
since that event, the hacienda, the “plantation resting upon force, the most 
obvious and visible by-product of the Conquest, has been the dominant feature 
of the Mexican scene.’’ Those who knew the country prior to the overthrow of 
Diaz will be disposed to agree with Mr. Tannenbaum; perhaps his statement 
that the social revolution of the last twenty years is an attempt to “liquidate 
finally the consequence of the Spanish Conquest,”’ and that Spanish influence 
has been “‘completely repudiated,” is more controversial. 

The conflict of Church and State; the condition of the ‘Indians’? under 
colonial rule ; the effect of the ten years of wars of Independence, and the régimes 
that followed; the creation of a prosperous country under Porfirio Diaz, when 
Mexico was popularly said to be the “‘mother of foreigners and the stepmother 
of Mexicans”’; and the prolonged and involved story of the agrarian movement, 
are dealt with carefully. The real meaning of the leadership of Zapata and 
Villa, Obregon and Calles, is shown in the light of the author’s opinions. Accounts 
ot the later work of the educators of the Mexican folk, and that extraordinary 
body the Confederacién Regional Obrera Mexicana, otherwise C.R.O.M. 
(Regional Confederation of Mexican Labour), fill the last chapters of the book. 
Mr. Tannenbaum says, with regard to the Mexican worker, that there is nowhere 
in the world a code of labour “‘quite so elaborate or so fully favouring the interests 
of labour,”’ frankly adding that ‘“‘whether current business enterprise can support 
such a system of industrial law ’’ remains to be seen. 

The book is a serious attempt to present the case of the real native people of 
Mexico, and to show the reason for and results of the revolution of 1910; readers 
may find the style tending to heaviness—there is no flash of humour—and, I 
think, might with advantage read it sandwiched between ‘The Journey of the 
Flame’ and the ‘Crimson Jester,’ each shedding very different lights upon 
Mexico. The author’s sincerity is clear, his knowledge of Mexico admirable; 
and one can but be grateful for the lack of passion and extravagance in the 
presentation of his views. 

The drawings of Miguel Covarrubias, with which the volume is illustrated, 
are reminiscent of the work of his compatriot Diego Rivera; some are malicious, 
several suggest propaganda, but all are dexterous and amusing. The pictorial 
map used as end-papers is specially pleasing, and an excellent index helps the 
reader. Oa ae ie 
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THE JURASSIC SYSTEM IN GREAT BRITAIN. By W. J. ARKELL. 
Oxford: Clarendon Press 1933. 10 < 6": inches; xii +682 pages; illustrations and 
maps. 30s 

This monumental work is an astonishing achievement for a young man, and must 

remain the standard book on its subject for many years, whatever supplementing 

it may need as knowledge increases. The author has an extensive first-hand 
knowledge of the formations described, and shows a well-balanced judgment in 
reference to the work of others. The bulk of the work (Part III) consists of 
detailed stratigraphy, outside the scope of pure geographers; yet valuable to 
them as a work of reference for local detail, especially in view of the many maps 











86 REVIEWS 


and sections and over fifty photographs of characteristic Jurassic exposures— 
sea-cliffs, inland scarps, quarries, etc. 

Of more general interest to geographers are Parts I, II, and IV. Part I deals 
with modern ideas of the classification of strata and the divisions of geological 
time, tracing the gradual growth of these ideas from the times of William Smith 
and Alcide d’Orbigny onwards. In Part II the author discusses the relations 
between deposition, contemporaneous earth-movements, and the floor on which 
the Jurassic strata were deposited: such an analysis of the complex results into 
their separate factors, in a case where data are abundant, must prove of value in 
application to analogous cases elsewhere, if only in suggesting caution where data 
are few. Lastly, Part IV is an attempt at a palaeogeographical reconstruction of 
the British area in Jurassic times: the conclusions of the many geologists who 
have tried their hands at this reconstruction are duly considered and criticized, 
but the most novel feature is the application of the author’s knowledge of modern 
coral-reefs to the elucidation of their distribution in the Jurassic sea. A. M.D. 


ECONOMIC AND HISTORICAL GEOGRAPHY 


NEW LIGHT ON THE MOST ANCIENT EAST: the Oriental Prelude to 
European Prehistory. By V. Gorpon CuiLpeE. London: Kegan Paul, Trench, 
Trubner & Co. 1934. 9 » 5! inches; xviii-+ 326 pages; illustrations and sketch- 
map. 15s 

The rapid growth of knowledge has led Professor Childe to visit ‘Iraq and India, 
and to replace by this work his previous valuable studies of the Oriental prelude 
to European prehistory. Not so long ago the background of history in Meso- 
potamia was unknown, Dynastic Egypt seemed to have sprung from nowhere 
and the predynastic background was a mere confused mystery, the Indus 
civilization of the 3rd millennium B.c. was suspected only by a few thinkers 
like Gilbert Slater, the Minotaur and the Labyrinth were mere fancy, and Homer 
romance without history. Now all are forming themselves into a most moving 
picture of man’s cumulative endeavours in different surroundings. 

The story, as the author sees it, opens in North Africa, ere the Sahara became 
desert, but the book is concerned with the Old Stone Age only as the setting of 
the stage. Even here however Childe shows a welcome independence in declining 
to agree with some of Menghin’s main points. Though the two earliest wheats, 
emmer and dinkel, are both inhabitants of south-west Asia, Professor Childe 
says one must not argue too readily from modern climatic conditions. His 
comparative account of the Tasa, Faiyum, and Merimde cultures, followed by 
the Badarian and then by the long series of predynastic stages, is specially 
welcome. Egypt and Mesopotamia are treated successively at about the same 
length, and then comes a summary of the new knowledge of ancient India, with 
its Indus cities focusing an area of highly individualized civilization twice that 
of the contemporary Old Kingdom Egypt, and four times that of Sumer and 
Akkad. This Indian chapter is one that should be read side by side with the 
appropriate parts of Dr. Hutton’s Report on the 1931 Census (vol. 1, part 1). 
Both emphasize the non-Vedic features of the Indus civilization that have per- 
sisted in Hinduism, and agree as to contacts between Sumer and India; and 
Childe returns to this in his chapter on Iran and Syria. 

Childe wisely differentiates the earlier general revolution in which food- 
gathering gave place to food-producing, from the later one in which urban 
civilization and organized trade appear. The earlier phase, he thinks, spread 
from the Merimde culture of Egypt westwards in North Africa and presumably, 
via Spain, to West Europe, while it reached Central Europe from Crete and 
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Anatolia. The second revolution in the Near East, he thinks, affected Europe 
mainly from Sumer, via Hissarlik, without spreading urban civilization beyond 
the Aegean for many centuries. H.-J. FP. 


THE CONQUEST OF A CONTINENT: or the Expansion of Races in 
America. By MapIson GRANT. New York—London: Charles Scribner’s Sons 
1934. 9 6 inches; xii+394 pages; maps. 12s 6d 

This hymn of praise of the Nordic Race and its services to America is claimed 

to be the first history of any nation that has been written in terms of race. The 

author is violently opposed to the old ‘‘melting-pot”’ idea, which welcomed all 
and sundry in the U.S.A., and thought that the American Constitution would turn 
them all, with some reserve about those with black skins, into worthy citizens 
of the Land of Promise. Many will sympathize with hostility to the ‘“melting- 
pot”’ evangel, who yet cannot quite go to the length of defining the Nordic type 
as the summit of mankind, and the main, almost the sole, contributor to what is 
claimed as good in American life. Madison Grant thinks nearly all early emi- 
grants from Great Britain and north-east Ireland must have been Nordic, 
and Huguenots are credited with Nordic characters too. The racial term is, in 
fact, used more or less to cover immigrants who were not Roman Catholics. 

There is just enough truth in this to make it dangerous, but the fact is that we 

do not know much about race types of the early days of U.S.A.; how could we? 

Pioneers have included a proportion of tall blond longheads; the conditions and 

opportunities of pioneering are passing away and community-builders are more 

needed. Why then single out as the greatest treasure the restless type, that, 
so far as we can tell, has destroyed much in incursions of the past in Europe 
and Asia, and has been most helpful when he has taken up ideas of other stocks 
and merged himself among them, as in mediaeval Normandy and England? 

Professor Fairfield Osborn contributes a preface which asks the reader to 

remember that superiority and inferiority among racial stocks are loose relative 

terms. In warm regions the dark-skinned are probably superior and our debts 
to Ancient Egypt and India are many. In the mountain regions of Europe the 

Alpine stocks have contributed to engineering, mathematics, fine machinery, 

community-building, and so on. Intellectual and spiritual evolution, says 

Osborn, leads one race after another into periods of great ascent, too often 

followed by decline. One might add that very few great ascents have been made 

by one race; diverse stocks with diverse aptitudes, living side by side, can help 
to build up a fuller life than could one alone; but it must be difficult to get 
co-operation when the different stocks (be they racial or national) are at too 
widely different stages of intellectual and spiritual evolution. That is one of the 
greatest problems of the U.S.A., and one can but hope that Madison Grant’s 
book may create demand for a more balanced study of the factors of development 
and maintenance of civilization in North America. i? oe 
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PORTS OF CALL. By Major W. T. Blake. London: Grayson and Grayson 
1933. 7'2 412 inches; 184 pages; illustrations and sketch-map. 5s 
It is, as the author states, in the hope of stimulating the interest of certain 
sections of the public that he puts forth this little book: a sort of ground bait to 
tempt hesitating tourists within the portals of a travel agency. The hope may 
well be realized, for, though aspiring to be neither a conventional guide-book 
nor a geographical and historical treatise, the volume, as a matter of fact, is 
something of both these things. For it contains information of practical value to 
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the traveller and much historical and descriptive matter enlivened with little 
romantic touches calculated to rouse the wanderlust that is in most people. In 
twenty-three short chapters the author writes of as many places of note in and 
around the Caribbean, the South Atlantic, the Mediterranean, and the waters 
of Scandinavia. His matter is well selected and his method, though not exactly 
polished, seems sufficient for his purpose. His style is a dashing gallop, and hence 
his meaning is occasionally slightly obscure. Thus (p. 64) “‘the rooms, notably 
the patio, are worth seeing”’; and (p. 68) “‘the valley is some 400 yards wide and 
varies from 500 to 1000 feet above the river bed.”” And again (p. 136), ‘““The 
crowd, with its shouts and yells, who throw hats into the ring ...’’ But the pace, 
on the whole, is comfortable and pleasing, though misuse of the phrase ‘‘of 
course’”’ offers an occasional check. The numerous illustrations are, like the 
text, excellent as to matter and roughish in execution. An hotel guide appears 
as an appendix and a map is on the end papers. Wi AS, 


THE NAVIGATION OF SMALL YACHTS. By Joun Irvinc. London: 
Edward Arnold & Co. 1934. 9 %5'2 inches; viii+296 pages; diagrams and 
charts. 15s 

The scope of Commander Irving's book is limited to providing the cruising 

yachtsman with the necessary instruction for coastwise voyages and for the 

shorter open-sea passages such as from the British Isles to the coasts of Norway 
or Spain. This it does in a very systematic and thorough manner. The methods 
described are based upon the use of simple instruments and of three or four 
standard books of reference—indeed, for the coastwise work Reed’s Nautical 

Almanac is alone sufficient—and require no knowledge of trigonometry on the 

part of the navigator. 

In planning to sail a vessel from one place to another the chart is the first 
piece of equipment to be brought into use, and the book begins with a careful 
account of chart work, leading to the selection of the safe track to follow. Then 
comes consideration of the magnetic compass, its variation and deviation, and 
the proper methods of applying correction for them. Finally, allowances for 
leeway and current are dealt with, and the result is the compass course to be 
steered, which will probably not coincide with the “‘safe track’? obtained from 
study of the chart. The above is the main subject-matter of Part I: The Course. 
Part II: Coastal Navigation, treats of fixing the position by reference to lights, 
buoys, and shore marks, of keeping to the determined track, and of the special 
problems of night and fog navigation. Part III, much the shortest, deals with 
deep-sea reckoning and the observation of the heavenly bodies. The reviewer 
is more completely devoid of mathematical attainments than most people, yet 
can testify that, with a certain amount of mental struggle, he has been able to 
understand every process described in the book. 

The happy-go-lucky yachtsman, particularly if he is addicted to single- 
handed sailing, may argue that all this brainwork is very desirable but represents 
an ideal impossible of attainment, since his energies are so frequently mono- 
polized by the handling of his ship. This is true, and there is something to be 
said for the view that working everything out on paper tends to atrophy those 
semi-animal faculties of alertness and intuition which are so valuable to the 
small-boat sailor. Yet it is a good thing to have an ideal of method, even though 
it may not be realized, and no one who potters round the coast will derive any- 
thing but benefit from a thorough study of Commander Irving's book. Instinct 
is a broken reed in a Channel fog, and there are times when the man who has not 
fixed his position by the scientific methods available will feel that he is nearer 
heaven by sea than by land. 0. Ba Ws 
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RETIREMENT OF MR. HEAWOOD 


This year again on June 30 the Society loses from its staff a man who has 
served it with distinction for many years. Mr. Edward Heawood was appointed 
to succeed Dr. Mill as Librarian to the Society in 1901, having already a wide 
knowledge of the Library acquired during some previous years of work on the 
catalogue and for the Journal. During a third of a century he has seen the collec- 
tion grow enormously in size, and twice he has been responsible for its complete 
rearrangement: in 1913 on the move from Savile Row to Kensington Gore, and 
in 1931 from the wide dispersion over two floors and the basement to its present 
compact setting in the new Library and its annexes. 

His knowledge of the Library’s content grew faster than the collection, and his 
orderly mind triumphed over the relative disorder in its arrangement inevitable 
until lately: so that it has always been the experience of students who consulted 
him that at five minutes’ notice he could produce the best authorities on the vast 
range of subjects comprehended in geography, and give invaluable advice on 
their relative worth. Thus he has been known to generations of students, wise 
in counsel, sparing no pains, and seeing every side of a subject. But readers in 
his Library have seen only a smaller part of his work: the readers of the Journal 
owe him a greater and largely unrecognized debt. Of late years he has been 
persuaded to sign with name or initials his larger contributions: but only his 
colleagues past and present could know how greatly he has been responsible for 
whatever merits there may be in the eighty-three volumes to every number of 
which he has contributed directly and indirectly. The title-page of each volume 
states that it is “Edited by the Secretary.’’ Its contents must show how much, at 
any rate during the last twenty-one years, the Editor has been advised and helped 
in every possible way by his friend the Librarian. 

There is happily no fear that we shall lose just yet the whole benefit of his 
knowledge. On his retirement he has accepted the title of Librarian Emeritus, 
thereby encouraging us to call still upon him for guidance in the obscure regions 
which he has made peculiarly his own: the history of early cartography, and the 
use of watermarks in deciding doubtful cases of date or even of authenticity. 
His knowledge of the former is to some extent preserved in the memoirs which 
he wrote for the reproduction of the Hondius Map and the Early County Maps. 
Of his immense study of watermarks we have on record only a preliminary 
account in a single paper published in the Journal for May 1924. We should 
like to think that he has yet health and strength to complete this monument of 
his learning. 





A 'TOWNSHIP PLAN BY ROBERT SAXTON 

It does not appear to be generally known that Robert Saxton, eldest son of the 
more famous Christopher, followed his father’s calling of surveyor, but the fact 
has lately been established by the discovery of a township plan made by him, 
among the Duchy of Lancaster papers in the Public Record Office. Mr. H. 
Whitaker, whose catalogue of Yorkshire maps was reviewed in the May number 
of the Journal (p. 428), calls our attention to a note on the subject by Mr. Wilfred 
Robertshaw, printed in the Bradford Antiquary, N.S., vol. 5, 1933. The find 
is credited to Mr. H. I. Judson, of Barnet, and the township in question is that 
of Manningham, near Bradford. The plan is entitled “A plot of all the landes 
within the Township of Mannigam,”’ and bears the inscription ‘Taken by 
me Robert Saxton Ano: Dm. 1613.’’ Colour is used to distinguish the status of 
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the land, whether “‘old”’ or “‘new,”’ freehold or copyhold, and also its character 
as arable or pasture. It abounds in personal and field names, and gives the 
location of various roads, streams, and fields. Only two roads are named: 
“‘Kinges hye Street’’ (the modern White Abbey road and its continuation), and 
Brecklayne (now City Road and Thornton Road). Manningham Common is 
shown as unenclosed. One would like to know whether Robert Saxton was 
regularly engaged in such surveys, and whether other specimens of his work 
still exist. 


AN ORIGINAL REPORT ON MAGELLAN’S VOYAGE 

A find of some interest has been made in the Portuguese Archives in the Torre 
do Tombo, in the form of a declaration by one of the participants in the voyage 
of Magellan, aseaman of the Victoria who had been left behind in Timor, during 
the passage through the Archipelago, in February 1522. The document has 
hitherto entirely escaped notice in modern times, in spite of all the researches in 
the Torre do Tombo by Portuguese and foreign students. It is printed in full in 
the Portuguese journal Arquivo Histérico de Portugal, vol. i, fasc. 5 e 6, 1933, 
with brief notes by Sr. Antonio Baiao. It describes how two Spaniards had been 
found in Timor by the captains of some small vessels sent there by the Governor 
of Malacca to load sandalwood, and how with a view to their supplying informa- 
tion of value to the King of Portugal they had been sent to Malacca to be there 
questioned by the Governor. The result was an account of the voyage in some 
detail, which in its printed form occupies five closely printed pages of large 8vo 
size. Among other information it mentions the captains, masters, and pilots 
of the five ships, gives the total number of the crews as 250, of whom 30 were 
Portuguese (some being mentioned by name), and on some occurrences, such as 
the mutiny against the leader, is more circumstantial than other early first-hand 
records. It will be of value for the checking of these and possibly for the settle- 
ment of certain doubtful points in the story of the voyage. The narrator was one 
Martinho de Ayamonte, a “‘grumete”’ or ordinary seaman known from other 
sources to have been one of the crew of the Victoria, and as such included in the 
list made by Padre Pastells in his work ‘E] descubrimiento del Estrecho de 
Magallanes,’ Madrid, 1920. According to this writer the other Spaniard left 
behind in Timor was Bartolome de Saldafia, but it does not appear what was the 
ultimate fate of the two men. The deposition was made in June 1522 and is thus 
actually the earliest account of the voyage in existence, for the few who com- 
pleted the voyage did not reach Spain till August of that year. 


JOOS VAN GHISTELE AND HIS TRAVELS IN THE LEVANT 

Two correspondents personally acquainted with the region traversed, General 
F. R. Maunsell and Herr Paul Borchardt, have written to comment upon the 
identifications of place-names on van Ghistele’s route from Aleppo to Tabriz 
which were suggested in the article by Mr. G. R. Crone in the May number of 
the Journal. With their help it is now possible to determine van Ghistele’s route 
accurately. 

Herr Borchardt’s comments upon the earlier portion of the route may be 
summarized briefly. The village of ‘Bier’ is the ‘“Bire’’ of Kiepert’s map, 
35 kilometres east of Aleppo, and 7 kilometres south-east of El Bab. This route 
is described by R. Pococke in his ‘Description of the East,’ 1745, and this place 
is shown on the accompanying map as “‘Beery.”” He is unable to explain satis- 
factorily the name ‘‘Heylhaer’’; it recalls the ‘‘el Khair”’ of Della Valle, yet it can 
hardly be the same. The route from Urfa must have differed from that indicated 
in the paper, for no caravan would have gone northwards from that town. Van 
Ghistele, like others, travelled by the old royal road through Haram (Haran) and 
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Rossein (Ras el Ain) to Hamid (Diarbekr). He was justified in comparing Hassan 
Kaif with Mechlin, for the latter town on the Dyle with its great stone bridge 
resembles the bridge-town of Hassan Kaif, which tends to prove that van 
Ghistele had visited it. “‘Khan Tyabech”’ is probably “Khan taijibeh,” meaning 
the ‘‘good Khan,” and is to be looked for between Hassan Kaif and Sairt. 

The writer of the original paper was aware that the old name for Diarbekr was 
Hamid, but the statement that ‘“‘Hamit”’ was on a tributary of the Euphrates of 
the same name appeared to rule out its identification with Diarbekr. Herr 
Borchardt’s identification however of ‘““Aram (Russan)’’—the two stages were 
run together—with Haran and Ras el Ain shows that the route ran a considerable 
distance east of Urfa before turning northwards, and not as shown on the sketch- 
map. 

The later stages of the journey beyond Sairt are discussed by General Maunsell, 
who writes: ‘“This town (Ysan) must obviously be the ruins of Khizan, some 
36 miles (12 hours) north-east of Sairt in a fertile district among the hills, now 
known as the Turkish district of Karasu (see my map ‘Eastern Turkey in Asia,’ 
etc., 1/2 M). It must have been an important town at the time van Ghistele 
passed through, more important than Bitlis, which is now the capital of the 
Vilayet. I could trace the line of ruined walls of some size forming a square of 
quite a mile side, with many traces of ruined buildings within. There is a small 
village known as Khizan on the site to-day, and the inhabitants had a tradition 
that it was a large place in early Moslem times. It is reached from Sairt by an 
easy path over hills. 

From Khizan van Ghistele could go eastward through Eure to Mukuz over 
hill country, thence by a high pass (10,275 feet) in the Agherov Dagh down to 
Vostan on the shores of Lake Van. As he does not mention Van, he must have 
avoided it, and Archag as well, by turning up the broad valley of the Khoshab Su 
on leaving Vostan. He would then pass north of Khoshab through Salekhane, 
and down from the high plateau by the Kotur Chai gorge to Khoi. ‘Achchay’ 
is probably Akchai (white stream), a common name for a stream or small village 
upon it. There is a small village of this name in the plain north of Khoshab and 
this is probably where he halted. I scarcely think that the large stream of the 
Ak Chai, a tributary of the Aras, was touched on at all.” 

General Maunsell’s identification of ‘‘Ysan’”’ with Khizan confirms the sug- 
gestion advanced in the original paper that the route ran up the Bohtan Su, for 
Khizan lies near a tributary, and there can be little doubt that the river was then 
known as the Isan, an indication of the former importance of the town. Herr 
Borchardt also holds that Isan is Khizan, and suggests that “‘Achchay”’ is Aq 
Koi, on the lake Aq Gél north-east of Khoshab: no doubt the village to 
which General Maunsell refers. 


THE ORDOS DESERT, MONGOLIA 

We have received from Dr. G. B. Cressey a reprint from the Denison Univer- 
sity Bulletin (October 1933) of a comprehensive article upon the Ordos desert 
of Inner Mongolia. Between 1923 and 1929 the author spent two summers in 
this region south of the great northern loop of the Hwangho, descending the 
river from Ningsia to Paotowchen, and two other seasons in Outer Mongolia. 
In addition to his own observations, he summarizes those of previous travellers. 
He also reproduces a sketch-map of the area, based upon the most authoritative 
material, checked by his own field notes. He concisely outlines the geographical 
features of this ‘‘sunken platform”’ covered for the greater part by shifting sands 
and fluviatile sediments, and the life of the Mongol nomads with their organiza- 
tion and present distribution. 
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The paper also gives an interesting account of the relations between these 
pastoralists and the Chinese immigrants. The former are withdrawing before 
the advance of the agriculturalists into the cultivable fringe of the desert on the 
east. The valley of the Hwangho is also entirely occupied by the Chinese. There 
cultivation depends upon irrigation—the main centres are Ningsia and Kwei- 
hwacheng—though it appears that over large areas the canals are being neglected. 
A further cause of decline is the alkalinity of the soils previously irrigated. The 
progress of the Chinese into the Ordos is also checkered. The unreliability of 
the spring rains, the accumulation of salts, the lack of fertilizers, and the necessity 
of allowing fields to lie fallow, through lack of moisture, for two out of three 
years, prevents little more than subsistence farming. Their activities in destroy- 
ing grass and bush have led to the formation of large areas of sand-dunes, for 
example in the south. There dunes are advancing to the Great Wall, and 
threatening Yulin. 

The most favourable conditions prevail in the irrigated area west of Kweihwa- 
cheng, where on the better land the density of population reaches 182 per square 
mile. An impetus to immigration was given by the opening in 1923 of the railway 
from Peiping: insecurity and the frequent cutting of the line have prevented the 
productivity of the area from being really tested. The city is an important 
terminus for caravans coming from the west: its superiority is now being 
challenged by Paotow, the present railhead, the population of which had grown 
in 1924 to 150,000. In this area a large irrigation project on the Hwangho was 
undertaken in 1931 by the Famine Relief Commission. This plan, which will 
irrigate 335,000 acres, should make famine from drought unlikely, but as the 
author points out, the real problem is to prevent the population from expanding 
up to the new capacity of the land. 


JOURNEY IN WESTERN COLOMBIA 

In La Géographie (January and February 1934) M. Aubert de la Rué, a geologist 
well known for his work in Kerguelen and elsewhere, describes a reconnaissance, 
on which his wife accompanied him, up the rivers of the little-known coastal 
strip of Colombia at the foot of the western Cordillera, made largely by motor 
boat and canoe. After a rough passage out of the shallow estuary of Buenaventura, 
and southwards to the island of Fray Juan, he negotiated with considerable 
difficulty the channels at the mouth of the Yurumangui river, which he then 
ascended for some 50 kilometres. The whole region consists of inundated, and 
practically uninhabited forest, with few large animals. The few and small 
villages along the river banks are inhabited by Spanish-speaking negroes, 
descendants of those imported in colonial days. In Spanish days there were 
several alluvial gold workings, but these are practically abandoned, except in the 
upper valley. Their huts are built upon piles, to escape the insects and the sudden 
and enormous floods, caused by the heavy rainfall on the Cordillera slopes, 
exceeding 10 metres per annum. The most important village, Las Juntas, and 
also the highest up the river, has some 200 inhabitants, engaged in seeking gold, 
who received him with some hostility. The upper waters of the Yurumangui 
and its tributaries and the surrounding forests, said to be inhabited by Indian 
tribes, are totally unexplored, and the writer was able only to penetrate a short 
distance above the gorges of the Yurumangui and the Rio de la Soledad. 

Returning to the coast, M. de la Rué then ascended the Naya, south of and 
parallel to the Yurumangui, which it resembles closely. It is however larger, 
and the valley boasts a population of three thousand, living in the same miserable 
conditions. Being more fertile it is visited by natives from the latter valley three 
times a year to sow maize. After a difficult march through the forest he was able 
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to pass from the Naya to the Yurumangui again. This journey was unpleasant ; the 
forest is thick, insects numerous and dangerous, and the atmosphere extremely 
humid. Having abandoned the canoes, his party was obliged to keep to the river- 
courses, often wading breast-high, and threatened with the rising of a sudden and 
dangerous flood. He reached his objective, but was finally obliged to return to 
Buenaventura, having been stung by a freshwater ray. 


OBITUARY 
WILLIAM MORRIS DAVIS 


W. M. Davis, who died on 5 February 1934, within a week of his eighty-fourth 
birthday, was a geographer who impressed his personality on his own generation, 
and his memory will not soon fade. 

He was born in Philadelphia in 1850 and was descended on both sides from a 
strong-minded Quaker stock which predisposed him to austerity of thought 
and tenacity of opinion. He studied at Harvard University, where he came under 
the influence of Shaler and resolved to make himself a career in physical science. 
At the age of twenty he went to the Argentine Republic as an assistant in the 
Central Observatory at Cordoba, where meteorology claimed a large share of 
his attention. After three years of this routine he spent two years in foreign 
travel, visiting many parts of the world. In 1878 he returned to Harvard, in a 
subordinate capacity, to conduct classes in geology and geography. At the same 
time he was attached to the U.S. Geological Survey and had the advantage of 
being introduced to the western territories under the guidance of such veterans 
in structural geology as Gilbert and Powell. He always thereafter liked to derive 
his knowledge direct from Nature rather than from books, and thus he developed 
original methods of research and of exposition. When appointed Professor of 
Physical Geography at Harvard in 1890 he was already known throughout 
America as a leader in his own subject. 

As a teacher he laid less stress on books and lectures than on observations in 
the field and demonstrations with maps, models, and block-diagrams in the 
Geographical Laboratory which he was one of the first to equip. He set himself 
before everything to make his students observe accurately and reason clearly. 
His own mind worked on lines of remorseless logic, and he expected the same 
hard thinking from his classes. Not every student who entered on a course could 
stand the severe discipline of such a master. But he saw without concern his 
audience dwindle as the session advanced, for he knew that if the rough blast 
of his method blew away the chaff, it was the breath of life to the few who had 
the power and the will to follow in his footsteps. Thanks to the wise American 
rule of the Sabbatical year and the creation of exchange professorships with 
other countries Davis had many opportunities of paying prolonged visits to 
Europe and of delivering courses of lectures at the Universities of Berlin and 
Paris. When in 1912 he exchanged his chair of Physical Geography at Harvard 
for a special professorship of Geology not requiring whole-term residence, he 
obtained still more freedom for travel, research, and the spread of his system 
of teaching to other universities. 

His life was so strenuous, full, and varied that it is hopeless to attempt a 
chronological record of his work. Davis’s contributions to scientific literature 
were very numerous. A list of his papers now before me runs to 72 inches of 
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column of small type and includes about 220 titles. It is not their number but 
the solid compression of fact and theory that makes them almost unique in the 
influence they exerted. The services which Davis rendered to geology were 
great ; but our concern here is with the manner in which he turned his unrivalled 
knowledge of geological detail to the service of Geography. 

As an investigator and teacher he entered into the study of land-forms and 
the development of geographical features in all parts of the world. He saw 
everything for himself, not only in the tremendous arena of recent geological 
activities in the Rocky Mountains and the Great Plains, but also the ancient 
worn-down contours of New England, the vast desert wastes of Turkistan, and 
the coral islands of the tropical Pacific. I have been with him in long excursions 
across Canada from ocean to ocean, on the deserts of New Mexico and Arizona, 
including a memorable day in the Grand Canyon itself, and in South Africa 
from Table Mountain to the Victoria Falls. In such surroundings one saw his 
quick eye and strong mind at work on the crude facts, forming new generaliza- 
tions or verifying the old. So occupied he was at his best, and the European 
geographers who were fortunate enough to join in his great trans-American 
excursion of 1912 recorded their admiration of his leadership in such reports 
as that by Dr. G. G. Chisholm in the Geographical Journal for October 1913. 

Davis was the object of a good deal of misunderstanding and of some ridicule 
when his work first became known in this country. In February 1895 his 
“Development of Certain English Rivers ”’ appeared in the Geographical Fournal. 
It was a tough piece of reasoning requiring close application and the mastery of 
a group of new and even uncouth terms. It set out a typical example of the 
Geographical Cycle of erosion and uplift which is usually held to be his chief 
contribution to geographical theory. The facts were not unfamiliar in regard 
to the special cases ; what was new was the logical deduction of a general principle 
and the terminology employed. Most of the English criticism was on the latter 
aspect and was of the same order as the popular criticisms of Summer time and 
the 24-hour clock. The only real difficulty to fight against was unfamiliarity, an 
ill which time very speedily cures. Davis’s work has long since been built into 
the foundations of geography. The Geographical Journal has published five 
later memoirs from Davis’s pen, and these won more ready approval. They 
dealt with the Geographical Cycle in 1899 (vol. 14), a Scheme of Geography 
in 1903 (vol. 22), the Geographical Cycle in an arid climate in 1906 (vol. 27), the 
Colorado Canyon (vol. 33), and the Systematic description of land-forms 
(vol. 34), both in 1909; and the Islands and Coral Reefs of Fiji in 1920 (vol. 55). 
The Patron’s Medal of the Society was awarded to Davis in 1909. 

In his later years he moved from the harsh climate of New England and took 
up his abode under the genial skies of California, but in his mind he was always 
at home, for wherever he was his real home was the world, and its crust-forms 
were everywhere his familiar furnishings. To the last he remained intensely at 
work. The very issue of the Geographical Review which published a noble 
tribute to his memory from the pen of his disciple Isaiah Bowman contained 
also an acute discussion by the veteran of eighty-four on the origin of the sub- 
marine valleys off the Californian coast. In this he developed an oceanographical 
as distinct from a geological theory of their origin—a theory, by the way, which 
fits with a neglected suggestion of J. Y. Buchanan more than forty years before. 

Davis never measured success by size or.by popularity. He founded the 
Association of American Geographers and was proud that it was perhaps the 
smallest geographical society in the world, for it admitted only geographers of 
proved competence. His efforts at home and his example abroad have been 
amongst the most active causes of the present widespread recognition of geo- 
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graphy as a subject worthy of the high academic standing it has at last attained 
in the English-speaking world. 

Davis had a share with Suess, Richthofen, Penck, and de Margerie in making 
the world recognize that the despised by-product of geology known as geo- 
morphology was really the corner-stone of Geography. He was an indefatigable 
participant in all international gatherings of geographers; and of him, if of any 
man, it could be said that he was personally known to all the leading exponents 
of his science in every university in the world. It was not his way to insinuate 
himself smoothly into the society of his colleagues or to charm them with easy 
concessions to their views. Davis possessed a hard and angular personality. 
His opinions, formed with labour and deliberation, were not easily shaken or 
modified by the opposition they often provoked. His contacts with his equals 
in knowledge and devotion to truth struck fire like steel on flints. But he bore 
no malice, for he liked to be criticized even as he loved to criticize others, and he 
held his ground unmoved, gradually wearing down the sharp points of disagree- 
ment. Long before his death he was recognized in Europe as well as in America 
as a friend and helper of all who were earnest in the effort to understand the order 
of Nature. He could unbend socially with a play of humour peculiar to himself 
and very disarming to those who disliked his views. He was fond of expressing 
his happy thoughts in fluent verse or pithy epigram. He would often with 
bantering asperity expose the shallowness of knowledge accepted without 
thought, and he dealt as faithfully with his own followers when they dared to 
press his methods beyond what he held to be their just limits as he did with those 
who rejected his theories altogether. Though strong in his opinions he was 
singularly modest in his claims to originality. He never sought honours, but 
they came to him in full measure in degrees from the Universities, honorary 
membership and gold medals from many of the Academies and most of the 
geographical societies in all the continents. He never rested on his laurels 
though his nature mellowed and his views were less aggressively enunciated as 
time went on, and when he died he left few enemies and many sincere friends. 

HucH Rospert MILL 


CORRESPONDENCE 
‘ALAMAT IN THE LIBYAN DESERT 


With reference to Wing-Commander Penderel’s description of remarkable 
monolithic ‘alamat on the Gilf Kebir (Geogr. 7., June 1934, p. 455), it may be of 
interest to record that Captain D. R. Paterson and I saw similar posts between 
the east side of Tibesti and Tekro in 1932. They were not mentioned by Major 
R. A. Bagnold in his account of the expedition (Geogr. J., August and September 
1933), but were recorded in the copy of my topographical notes deposited in the 
Survey Office in Khartoum in December 1932. Paterson and I stopped to look 
at some of these ‘a/amat, but at that juncture we did not feel that we could spare 
a film for a photograph. They occurred along the route from our nearest point 
to Tibesti to the brow of the scarp above Tekro (see map attached to Bagnold’s 
paper). 

The first was met about 128 kilometres from Tekro on 18 October 1932 and 
is recorded in my notes as “ ‘Alem, probably European?, long piece of rock 
carefully inserted in crevice in rocks,’”’ standing out prominently in a featureless 
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plain, its projecting portion being more than waist high. Another, seen on the 
19th, 25 kilometres from Tekro, also in open desert, is recorded as “‘‘ Alem, big 
lump of stone, upended and blocked, not Arab type, probably European?” By 
“‘blocked”’ I meant that a few large lumps of stone formed an artificial socket, 
with a wedge-shaped piece holding the long upright firm at the base. The last, 
of the same height and type, was seen 7 kilometres from Tekro: in all I saw about 
half a dozen. They were so well and firmly set up that I felt they might have 
been erected by some French patrol from Faya, though there is no record of a 
party covering this route. There were no tracks near them, and they had evi- 
dently been untouched for many years: there were no fresh chips of rock or 
recently abraded surfaces where stone touched stone. Neither in the Eastern nor 
Western Desert have I ever seen Arab-built ‘alamat of this type or size, and I 
have little doubt that they mark a Tibesti-Tekro route probably used by Tibbu, 
possibly in their movements of raided camels: they certainly seem to have an 
origin in common with those of the Gilf Kebir. My notes record in this connec- 
tion fairly fresh tracks of a few camels (three or four) coming from the south 
and crossing our route 63 kilometres before we met the first ‘alem: at the same 
place there was a sleeping-place marked by the usual low parapet of blocks of 
stone: these were observed during a halt for the other cars to join us. A good 
deal of quiet “‘local traffic” crosses this remote corner of the desert beside that 
which goes along the great Faya~Tekro—Sarra—Bishara—Kufra road with its 
normal Arab ‘alamat. K. S. SANDFORD 


Oxford. 9 Fune 1934. 
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Fourteenth Evening Meeting, 28 May 1934. The President in the Chair 

Elections: Fred John Clements; Laurence A. Creedy, B.A.; Leslie Desmond ; 
Edward Foster-Vesey-FitzGerald; William Otto Henderson; H. R. Ive; Miss 
Winifred F. Jacob, B.a.; Miss Mollie Spillane Ketchen; Miss Diana M. Nathan; 
Richard Ponsonby-Fane, LL.D.; Captain G. E. L. Poulden; J. Maurice Ruddy; 
S. Medd Smith; Frank Souter; Mrs. Margaret Whiting Spilhaus; Lawrence 
Rickard Wager; Stanley John Burr Whybrow, B.sc.; Charles Fisher Yates, J.P.; 
Charles Walter Yates, B.A. 

Paper: Explorations Sahariennes. By M. Conrad Kilian 
Fifteenth Evening Meeting, 11 June 1934. The President in the Chair 

Elections: William James Atkinson; Henry Binsted; George Brocklebank; 
Victor Edward Hubert Card; The Countess of Cardigan; Reverend James 
Birkett Clark; Reverend James F. Crawford; Count Peter Francis de Salis, B.a. 
(Coldstream Guards); Mrs. Mary Phyllis Gleadow; Mrs. Matilda Constance 
Ismay; J. A. Kaulback (Royal Irish Fusiliers) ; Captain Iain O’Brien MacGregor, 
r.A.; John D. MacGregor; Alfred Sayce Nichols; Frederick Arthur Pickering; 
Justin Cleland LaTrobe Potter; Guy Lennox Prendergast (Royal Tank Corps); 
Thomas Curwen-Reed ; Gerald Charles Schluter ; John Randolph Shelford, B.a.; 
J. K. Stanford; John James Garth Whitehouse; John Wilfred Wright 

Paper: Middle-East Geography in relation to Petroleum. By Sir John 
Cadman 





